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J_a 0I ^ ( j_4 jjSIIj toLft j l f II y—i eLjAllI ^JUJ 4 j.ih‘i 1L ijJLtJI 

<tL^ojJ LLij jLu .oLojixil jj-o 4 jlvj-a £ jL&j I t j ft, a, jjajj • pi—ajia-ttJJ jja-j 
4JUjl < i n-ij *j» ii g)d»*Iuu 41 JL^i ^1 i^L-Vl Lj^ Jjx jjjau 

.’Loll 

J^cf I ■ ^* ■ (JIj ^ i q j 5 L}ls Jjliu ia 9 Ji»iI juL ^jJ 11 fli^>^ll Ij^j 

.CiLojIt /i Sjj_io jj-S tLyG I J A n i-A-u ^jll Ol-if.IJ-llI JjLjjjj i^’nSII jjx. <Ul_uiVl 
.CjljaJI KuLuoil Sj&ill ftifl jj Xz>J I LjjjIjiM Sj£ij <oLjl*ll C uak ^jAii 
< entanglement .-.I *s .1 .i. ~lI J * i « jLil «^.j n^l l Jj Im l SjLiJI jLjVI v. a ■ />_» <tjl 

I j-A Cll£ ■ "jj Jju Jjfc .. j i m II Ja-ill (jj 1 1 ■ t< ij I I fljlr ( j l Kj j^jJI iliti 

JjLli ( 4 jbljLa 1I Cilj 1 11 ■ ■ iIj-v 11 4 t aj ^^II Cilj-uQll , q y J 4oAift 

... oLajn^ll jljlfi. Jjjnill jlmflt ^ylj i^>J*k jUjJ 

JS cui ^1 {y> : jJitVl ,jJjVl JIJ-mJI ,jc. <-jL=kVI JjLH ^1 Jljj_i-i ^ 4- 1 ‘ mj 
_ yLjA ya. CjlI j t-A. « ...JJJJ < lj j L< - °~l Ijja->~ <jL=kV I j j~ » j jjij SljjjSLj oLojla-U 

‘ll>°jjl U^J ---I.-vll s« uia Jjt 1 j a.lA U-a ^Jra/u j^ill jliflVl 6 j-A c. Ijj Cllll ^jLjjiJI 

j.A-k~n.i~> .SIAt.A LJS CiUjJjlU 4jJS 111 Jjjj Lajjj .clj £-SljJI jjtj Jj <J- ftlik. ll fjej 
I*ft ■*•jj jljll LJj£lJ iCiLuaJI '"■I ’lj .‘II -lc.lj-5j < jl-liVl ,ja Lijfl i<i ,jJhill ^JJ 

fJjJi ^>1 a n ,) til l yA oLajJxll jjl u-lt .I-J J I S 1 J oj-a. JS ,j-a .- i_i ~vl I jk It I I L^J 
jjU~.ll a .-.I Ajlfttl <JVjj d 1 ft Lft ^J^j I . .1 • ■" ■ ..I LliSI ni Lftj|j . Ijjx. li kU 'a ll 


7 



1‘nni La Ijlj <<Gl*n'sj CiViiill CiLa j laI I ililjgU LI (JJjJ 

£jLk 4_Lalj * 4i J 4 JI . CjLLuJI jx jjJiLlo 4 \\Si L yi LI Jlai LuLfl ^1 

. Vj pju jiLil^VI 1 "K. J^l ...~tl Ija ^Jc 1 1 i.j,-yTi ^£11 5 -j jL.i jjl S IYil 1 ill j a (jlL'i 

. JjLiLI Jjullll JJj JjLk !^a oSjll Cilj ^ ^Sljll jlijj £2ljll jjaj (j»Li 

^L^»l <CcLua jJlj _ CjLojla-ail ,‘iajLtiJaK i_LjJU (ja Jlj > - a j$L&Li Ljj.u 
^ nhall I j ~• - * I ^ nl'nl I ij^ull jjlj it Siil^ll JajivL jjt ■-■VI-~"VI i> i.l^i 

,^ja£ll jJUJ d~r I j ■ SjltJj iLjljall Ktnl.tiJI Luj^uVL 

<f>_i aL&II (j-a jjUaj L&g-A^Lal jja iCjLbjLlIIj (jjjSj Ljicj 

o-.oKII ciljjillj nlj^uJI U).i SI I jfi CiLjl»tl *>>» Jj 1 -- *■ !*•'■■ a‘f * -^‘a 

< 4-U I j 1 ti B1 1 ,ja ^ n~i -t jj5k ^ AU (jl (jS^U Jul!j 1 JJU (jJc. ^ ^La^Vl |Jij Jjj a -y ~l 
g I ia mi l dtuX&ll jJxll jJoL uj v ij ^ jail .^SljJI jfi dl» .»Vl ^VjLuullj 

j jm it U \<S H nn J_l mil t-ij-ua lulaj) 1 LjC.j lijw LiLjjll ujlajJlj d -^~ll 
•Gjibuu i*Kfl‘i t.ti5> .. 6L*t.'i ^jll liaSlj .<ULaa.j 4 jjIj£j d~LI.... ■ ■ > )l^ 

ijjI (j-a ^‘1 a^lI (jt I t ax. <Jlu>Vl Jael ^IJ SjJtL <tjlar SjJaj Jljj^a ^ji» 
• J^Ly 5 iilt (£jll jaJI ^Jc cLuVl Ciil^ IjUj i;^ul JS 

iCiLsjlxll Lajlj - 42Uall jl Sjlll (jiul jjjljJJ 4jml ml jj^Vl (jj " : Jljjjj (Jj£j 
ft I <jjLj 4-A Cul£l pIj^ui jJkljIall JS Ljj j in ujiAl ^^all (J_4 0 LL 4 II d_aJL*_oj 

icjaa-a ^jkj j| Jljj^fll 6 jjk jhtlf 4^ay ^ullj . OcLial fkl LjLajil ^1 liayjju 
ftliajll La $ j&all ijlj l jie. LJI I_fl Ij . rtij I jLL : I^U .1 <lLaV J J \‘~ yJiill <JLuuVl jjji 
jjl I ~ 1 .a - 1 . u j 4 ? CiljVjjll (ja JjVl d-ij-ila a i ^~i ' ? j- a -all 4ILLV J^aVl 

t_uSLi - oLcjJjlII (ja oljXu (j-a jSiju JS (j| Lut.j.tt'i J>U. (j-a Ijji JS J-->.jj 
yJt jjjaII S Ci Ij Jit. H iSA (jjlj LftLuiC. jjjl (j^j : JljjuJI jJ44 Ijjk (jl .Jljjji 
«JJ>* yJLik jjlc J)La I itij ll iaJj l . jij a jtjL <Jj-a. <_ul£JI LlAu .LLatVI 
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J > <■ 0 %~ CM I—I *v" (J J~ mi l .. ^.j.a SJ I CjLjjL/)J-S ..j(_jlaVl 

| | _ fl J , | d \ /\J 1 | t "» I timjjl ,ju Jjl till j jjjjll J^Lo LajJLo 

<_Lfl jjSaIJI jU La I jj djJLu u& I jjl ^Jl j ti t. j I i l'.v LLftjJ Jljitfl 

^LjJI ^joLlaII ^yll £aIjJI ja (J j i m I a ll ji£l jj-i-aJLo <il ,jJc. 

.<U*aIj <Ul&ol j*j jjc. Jill I (j■» J «^j 3 

jjju jl <a.> 3 ~v Ijjjaiboa L^J^La. (jjJI f j oLjLj-j-fl 4-ij : JIj.ua <_u£j 
.t^yjM JSj ■a$£llj <SLaJI J 6 - Jl>-ll i>• 

<_>L2lII I ia jjij ^Jc ^yi a .'“ ‘-“jJI J - * -La. Ij JIjXii jSjilij 

.jljJLI I jfJ Ji*Jl Jjsjj Lajc jkOij 

j^jUi 

Jj4% a t-Luijj uilalC' . p. J 
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yi-LUy- l^LU yj)\ J Jl\ J\ 

JAOU IfJJA liLOj f Ji\ ib/jl tOtf.. J\jJ. i 
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IJ-A (^1 j U 1 jj-J.il I ijS-ilL j»^J jjjjl jjjjJI (juljVl jkA 

^l j *> j* Lo lx. jjuC 4 mn^ jil J^Li _>iG Lul CijjG Jill i i t il I wjLSJ I 
O j-1 Lft. iU ^Lill v_jjjjj ^A) Ijjl jt.j 1^1 ,jlSj . tjCLjJaii (j*~-^l >11 ^ya Ju-UklL 
iCUi^jj £u.l£ ijiSjyj iJ^LuLu ijjJ j-iLa.j-u iCujjjjJ j-ljl itil < |m jj| ■•*•«*! ^ 

( *) i) . \-k i l < m ijl n j iiml Jjjjilj jjJJJ iCulj jlu iu_^j jJjl (jjilLjjJ '<a l ' 

• v l^JI I j-A .-.t-s-fl.^-. jjc. j^ajlSLil jjjSJI 

«S iVil I 4&LaAL jjJj ^ cLj^ill ^LuSl aluacV ,jljIoVL jui,\ ^lj 

olj-bmi (ilt JjLL (jji ■% <ti~ill (jj jJI .■ t .'it-.j ll Ajj a l »~ 1 ... <U_oLa.j 

■ iVi*i*>ll 6 J Lull I ,jia ^Ual j-jo Juoljlil jjiajill Jiall ijjlill 4 wilrll 

jl ^JiLiifl jjdjJ ^a jjli J-Alj i jl J i l -k VIj J -vj ~i 11 j- LjuaJ* 4 n j n <LIj£JI jjj 
>—Ijt ~ij < nj . Ij-fi jjiLjSi oilji jA»i jjc. jojjt j*) fl n ^ jjJj *••_■ 4 u_ojA J juuu 

Ijlc. Lfl i&L<JLI ol.miiuIj a -tiLJI ^gall 4£_jjlU ^pa-lLa-l Iai iAii jjj.il I Jlljl 

, lift o^LlAil tliljj J h La * 

6Jj 1^11 Cil.a.aLaJI 4-Sjjl jjj * l»H i £jj_aJlj jj^ xaVi jj^a J-^lj lilj 

CilaiLu jjA : j£aJI fjftll Jj ‘La.jIAJ.I aIj^Vl klLCa Jia ^AA <4o^^lf ^jljiill jjjLli 
jjI J-ol ^Stlj . jkljtll I jjl _ jj&Vl JLLI ^ ^ n~‘i_l ■“‘■j—■ <<ii_y»JI JjjcVI J^Lj JaljLu 
. ^ - a lall jja^aljail 4111 hj Ijl £^LJull ^lj 4^JI ujI « .yI jjia 11 i*i a i ■ .1*^11 l^ft « 



^“1 LjLA. t A <_i% iTi~>j i 4 jjUI JjVIj dl>l J (jllLoVL (jjJ-o lilj 

el jj Lu<Lui iUlcj 5i£aJJ JaJjM ^ jiLa. jjj. ,jlSij <L^Jc. ■C lii l a jj 

^jliSLo f£j jSj 'jj°‘ I ^-*-oLaj jjj*.i aIW J /.t.l L Jjjjl L£ <■_ iLj^JI Ij-4 a i»L 

■ ■I’KII Ciljjmn liu jjV I JiAa l <ji L A ll L a ^ ilflj l xi ] JAA < jjJ 4*-alaj 

cJj_o ^jjll 4-JjJI Cil * _I 01 Ij a. ' -k~t ll <£-LaJJ o l III Ii ijl Jjjjl L«£ 

U^xjSj (j-jl^yuc. ,jjil]l j^Ua-oj <b£iil Lu « . -a »lI : j£a±JL (jaaAlj <Lf jLvj| 

. to0 afcJj 

CfraUJI jx£. IjjLt UUai Laj " jJj (/WO ^ 

(kj-L; jJalj (>* La ,>>J <eLJI i_i)Vl (>a LaJS - 3 ~" ‘ - j*-*J i£ju-«aLll 
. lift ijjz £ LA LaC _ ^ j a A jfcl (j I J-el j»5aJj • dli 
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lof*J , ^*-oLa >JI ^ njNl (jo 5 jJ^Vl ^j'n. i ^ OjS t \Wi jxle. uAj jL )J b 

OJ-ij i^oLall ^IjJI J i/iill CjLj La-I aV ljlj»~ ..III Sj^SJLI gJsLUl ^ a ■ Jo l .-■*■< 
cjUJSJI 6oa (j-HLo-a. oil . ^liti i n« ^ jjVI 30c l <£»Jaj ,jl L$J jd oLaK £^15 
Lf b- ctLjjLjjill ij&j ^Li-a. ^ 31 iJlLu LLuoJi j ■'s c ~ 11 SjLcJ lJ lc. 

* <•»"» J>oVl olj-i ioSjJI jjjojj (j^J La -0 3 ^lj «JI jil (jSl jj .t- 1 j ..ill 

• Lo jiu Jluiil J^L-UJ ngjiiA olj 

L^jl JAjj < <-c.^jj-o (jjjljij Ac.l^jja i <Cilj_iJo (j* Lo <da.j-o lio JS 1 (jAjJU 

Jj-Lolll I eLj^jjJI (jjjaj Cjjjljj dlifi . L> JSLi (jj£ll djL» 

I < <( j i i n jiJ I <ill I ^ uij nil Ij j -vi l I jt Ijijit Lo.V I ^Jc ^tol I 

(_ y t. uL II -J j£j jV (_yj|j . till j J_»c. Jn M i l l <UjL51I JLuj I uLuoulSVI fklc (j-fl . .IUI IJ 
l fl o .l « i l l (jl tj-l*' (jL^ jxljill lilij olj] (jJjJhjj i S_^josJIj fc Lj ■ AI L _,JiL Llj. 

^jlai u .. aI» n (^11 _jlaj| CiiS . L^Jj^hoI ^yll LaJjI (jlj i 1 fl~ijfl I jl l nK 

• (jf^- lo I iji~ i tGoj2 (jo 1 i n ,jl ,jJc lo_jj jjlS < Jjiw ._i-J i>7> _p.Lu ^yJI 

dt J>*j Vj < llij-a. I n j i jJL«il llo^ij LSjLo jj-L~ , SLl^JI ^ £jjJ j]j 
L400 Ijdd <-JoS ljSljj]j fl* (_jJc LjjjJ-fl jljjj jl « t_tC.^ll IJ le. <ie.L JjjsJI 

>—i L t i i &i i n I JJUj < OjJLo (_£ jlj 1 jU (joj . l W ~ i. VI <_o^x _ j- 1 ~ 1 1 _ •*• . I 

cr® (jl ld>»J t-ifijo (jj Jjij < itjUo -LjIjjJi Jje. Jcljill ojjh (jo i_il£ jjfc 

f4i ( I^ J A “ ‘ ) t->Ljd <_ 0 J (jl£ I j] Loj I I j n 1 Laoi d^Luail (joj -k a~\j Jolo 
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, i r j »j.^11 ^ a ^*« a r.l a Lajl j ^all j_iiV I aJjaajI (jaAa L^aJ • I *J n ^ 1 ^-aXal i 

ALaImi! ^jll £aIj]I Ja : laalj J-A Lai Jljaailli < SLaJI (jA clajwu-a jli Llj 
^jjJI il^Vlj ,Ac.ljAll ja 4 _jjI jitif, ja _ III (_£C Ijaa Lai - J aka ,'iai.a LI jaw 

!*■* ? .-.I wV lj jclI jaJI jkili JS 4a_a jaaaa ^LaLJu I L.«^ cJll-A jl |k I ? Joalj V 

4aalj i Jj .Aillj ^jUalaaiVI i_a^ ja J7jVl OxL (jlJI JjAaJI ( jAxa j i 6j L Aa Jl j-»-# 
I j~a» t » 4 ■ yt.A. jl 6j ■ a> claw ju La JojjILa . ^ajajdl Inarall lii c aAJLi jj-fl 

juaal ■ £. IjSJ I o I j I Aaj <LxLfla laj) fl i u ju La Jaajllaj . jljaill .ilji (jl llnaa ija J*aw 
.4 n.i.l'i jll jijlaJL ajLLI olaajsJ l*i f»g fl juLa Jaajllaj . j-oaII ^11 julal (jl l ljj jlaJ 
jji iauJjll Cil **-S aaaVI a IjaJ ^ ^1 V ill J>H j_a jiaJI jLwC.1 Jalaj (jl l i»laa .ajil 
jn ■■■ La jl ■»! < .-.VI I 4 all" i 4aji* all 4 « 11 UII lln.j fl Jaajaj , jlaauVI jia .ix. ^ 
laaVjlaa (jl . Lga -*■ 1 *«■ "*■ ^aJI 4 i 111 jt jloall i_jj i sit Cil a.I -Jl jl lIi t„rw.ala ll 4_alLc 
. 4aw=J I £AliLI - gualj jA Lai - III wal iv Ij ju JoajJlj ilial-LI £aIjJI <_allj^. jvflli l 


(ji cLi. ja Laj . Jjisij (jl ^vaHll Ii$J £Ajal < L la j j 4jni~i jal laJA laxuajaaj 
CiLa) l> ll 4-a-a.ja iiLi fljj yjJ_a 4_ujLuI jjij ■ ■■ J \ 5" i nl I (ji j O A l l I I j-fi Ja-a (jl 
‘•■I I - "■ ■! l~'JIJ A ~ 1 " I £-»J ■ ALlaixa (jl 111 vJJaai Laa L^J n aj4 L^JajGj aJaXsJI 

l.jaj -Ji 1..1 (^al I <LLuJI 4aL aj 1 (jval^SlI ja >»Jaa (jl ml Jaalj(_jJI AJLfi (j-a Jjjll 


jaai£l jla - Vjl - I jalaai 5 jLjjj i LlxSIj Lf i Jaitl jaallj Jaaki*l |i^i (ji LajjJa 

J a iVi jl (jlal oLa jUL I a 1 a J a a " mi jS _ Jala - laJjaw a Ijj La 5j ft i t i il Kfli jl * 


(_ 51 Jjjj (J-A JLaJI 4 a J. L. ^JaC.Vl ylaaJLIj . L^ajLaaa^a 11 Laj| jaSlj Ji A fl l S j^ aa 
< (jplL^a jLswl i } (jj_lLS dllA (jjSia jl 111 (_£J-AwVI ja (J-A t Jaal nil Ja_c 1 1 1 ^«j 


? 4la_ja jj ^ll 111 


aJjla 4auLa Oj-waii 4a. —j 


HU : j-A AjIa^J 4 jj-Sjaw 4 l*i mV I jail jjia jl ^jJula < Jlj-aJI Ijjb jUol (_yij 
^(ill Jji J^jaSl jl JaA • (^j-ll Sjlaxaj S (jal > lmf . jal jaj < Jjllj La.ja _ Lai La I _ 
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I jUL . JjVl JaJLl ^y-fl - !**■ •■ »*■! J*li ill jl liojL < I j • A « ■ i t LuiVl JaLijI d ■* jfc 

St LutiV I Jaji 

<LI_a.VL Ijjju ciLajixll 111i^ jl «j d °«jl i_iLlSJI lia ^yi 1 jii5lji_ijjj 

jliSl LLu> oLajlaJl J «■•%■» dtJ jl Jj-iAall jjii L&aj ■ Iaj._»K jc. 

• <jl j J-a. JjLj jLajl ijiti jjJj jJ5 ^ill i a l Ul l j| 5jULI J&l^u 

^l£ ji tjljjkJI ja! < oLajLt.ll j« Cilj.t <~i ajLlcL £jjljJI ^JJ Ijjkj La IjU) 

jlaill ijjirt j ■ <UtSJL jlilLui jl * 1 . nrtj Li^rujilii <mxall <Jaj I aia < ^Sljll Jjaj 

• |» 

jjt .-■!*■ -■ villjJ jli <■ 1 1 ale. Uika»L jl ^o"u ii o jit >LLa lijL-fi Ct'i^ I jj Lax. 

. lla (jVj lla J£1 

‘ » « jjljlaj CuJSj jilt i_jLjav I (J~ tIlia ^yjll oLaJSJI |>5Lti jj 

<_ULaj jjjj >_i njjil ol j ->J iiiloll ol nKII ajjt j| . iuLjii <<»jiU oLajI* aII : ^y_A 
.-.I «KII a \ a ^ *«~ I » oijJI jjjajj < jJL j^1 ,a a j.m « J ■ -> °l jljit^ 

jii • A AI jl JJUJ . 4jU.VI ^lli-a Lf -i . LLa. . jj£i jj oLajlxU jl jja ji -til 

<il«‘ltl < ill till J Mil*. JXC. Jjjjli 1 lllljj ^ I II 0*1 ^liil Jji 4lui \ o 

. J5JLL jkVI oil 


JljJuS jSS!^ 




)S U .. ^judl j-o 


OL-iVI jjli (jjlfl -d a .IA.II eJj JjX. Ifrjjjt-»<ii| <4 jj3lljJI "JjL j Ijl .X J^| 
jiul j< g <*ij ^ <JLL2 jjx. L$_,l jjjjj Jj _ La 11 ^ > LjL^ d I. —>i ~ » <ucj 

h »nj ( <AjjaJ| ^aj> jiaj • 4l^ I njfl tltwiVl J^ual JljSj Ji.--a <Lal 

3»* tga -5 cjI j 5 J 5 jLi. Lie. oLjjLS 3® Lj .a 3^ <i-»~ _ I j K 3^5 -J 3I j jLI . ..Vl 
JljLj . jjjSJI l^Stjlui <j e In m VI JS Jj^jj ULjjj UaUljl Jcujjjj .d .« . .Ull 
‘ 3 j^ ,jJjVl J*d»Vl (jjt 5 b l ~in >ll jJoiJI olf-a-j 3 ® JjJjJI ■ ^u.La .lI ^LuuVI ^jl 

JjUII 3^Ua~-v~ _ 5 j- L. _t i.i l l Ljh _ Ijl ■*"*I cljL-itl jjSi 3® (juiil jjl 

. UjdL. aljj L JSl fje. J[j*iiiiU jjs LjLs Lilli. 31^ 

fjuJjM (jilj-a. I 0 t ilj ^jjJI <<USLljjt£ll 6Jj« dll ^J_S v_JU.j jjLu tl a "«• V <jjj 

jJbj V 3® “Li-OjJ ( jj£LII 3^ ^ jl « f j-=Lil J -5 <WI ._ij.ll (jl 'iSJ ■"•!! (juiaJI 
3 ‘ t l d j V 3~^ H L5ULJ* "ex nihilo" ^oaJI 3 ® 3-1^11 juu o-lI ^jL ^jJI jlilxVI 
jx.I mj Vj . LLJI lj t nI Ij-JjL Ijl 4 •>o jlr 31 Vj 1 ,i 51»11 tiLlj JjIjjI^II JS 
JI>JI (Jj.-l*i Itld-> 1 u aa djl -«^_5 (jJI Jj-■■ a~. ^Jc. .d« ..Ull 3^ ^Jcl jjl-^ 3 ®^ 
Lj .‘UxaLJI 3h jjiel 3 jK Jjaj J J '■■ »"« 3t Jlji-JI J^l) <£j)ljll Jj^j Ja-sVl 3^- 

• <')a>L-UI Ijjb 3t djjiLui 5 jL.L Ijjjjj 30 3 d 


jlSti lj * Ijl {ja La 4.dJ>iiljLA ^J| I JjjJ 4 j^Lc. { jLl ^^LaV I w»ld&j I -Uu LojJj llA Ctiii ( N ) 

. Caa.jj]I <jL»I IjJL VLtl 



5ijlI_o Jp^al ,jc. Ij ■-» ■" jj£[| - Lojj -eLxl*]l gjl ,jl 

1 I jA tilja" 'jA jiaoil Jjju Jjl vlU JdbaiVl jjj» Jjl£ lajjg < 4 jiii/ i jll jjLjVl Cil. 'gH nt 

5 SULI d ■■■■‘.11 aj_A (jl cLjjall Jjx ) JijxujV cLttjxtl 4-uILc. J)l <J ^luJJ Jyi 
jjx Lx.jj Jj S’l'i-JU V jvjjl 6 jjjj-tiJL V dlj jSlj • ( / <j-k 3iJ* Sj-a—ill 

cilj>a>jll J>« oLsu^uIf aj_a JS Lai i ii f . (jjl , 3 ^JI «=J^ u*- SjjaJI 

•■l■■»■* ^yi cma j La Ij] iolj(ij.ull j ciLjuojflJI JS ci ^' i «<ji >a Sjjljll 

» ** 

, ja .1 fj& ajoaJI ^fl . j l V u U x o a. ^fjl . \y~ mii «-il£ cP! 

- jj>Vl 5 jLfj ^yi - Jjj] j>oj >JIxa Ij^L jj^Ja j jlWi n j>xj «dlj ^yJtj 

Ci I j ^yjl u 0 Ti’iiii l~<» J»>g <<jJI { jjA ($1 JIojV ,jxj-« JJ-C- jl liojx JjjS jli i^Li 

. £jl^Ll jSUI JjLujJI 

1 _ 5 Jjul j*l V] tf *>gmi V <jJLxll ^g 11 Ja il jl (jjjjll <a.jll tjC- LLjS CiaJUa LJ£ 

5JljlkVI v_u>iafl . IjjjJ Lax 5 xaJc Sj^i ^iU; (jjJ! j£*Vl <> jjjjJI ^ <ui 
Jjlaiu - ?kiw»; S Jjlx 5JL ^yll JS Jljlkl jjUj Lil Siia. jAj - Jlall JfXau 

«ii-a->ll jjk £j-il* ,j1 c£-®i L-a-f-ij • I " 6 J * Ijj-iSij t_ijLwi ,jA jokJlj £-o 

. JjiSLx) ^yjl a^yui JS J in'll i ,>-15 . Jyjll > 'jA ^1 4Sjjkll (j-iia l^U .(^jaillj 
JS J a .til *LjjJail Ji<-Iil OLjkJI Jj-ajj j»i«JI JjLa Xa.lj ((judLa 

tj ■ ■■' jjjlill JJfc Jljj-a.1 ^ g l i rt i 'it l 4afcjll aia jU ^2ljll ■ e {S £i 

S 4 JUJI aia _ Ljj _ I I jl nig, 4-uG jx I JS _ Lujgj 


. U■... i~l l j j ■« • .Lt l <j£j|| v±ltj p Ijj I" q h -v a ^1.lie, idljjb jjj^iLa LJLc 
^yS <j Jaiijxj (^jll kaujll (jLS Llj <4 jIJl 1) IjjXa-a V l.j *>. - j i ti j^ - IjjjJ J)l I a ( j Ijl 
° _ Jjill j| 3.g mlttl l j| (jaj]l jl jJUJI jA JjLS a lj-uj - <i^La. J>x jJL»JI '•» J g 1 1 


ajl_uuj . llijJ g vl ‘ill jISfVl j* S it i /ta ll aJjOxJU 5-aj^JI Ci I j ^1] jjj^jll j^yJj 
Jjt | j o.i ^~1 ,,.•> ^ylll jlSiVl ._ g .t iA j V I^iljjl >ja r» j J_yi 0^3 tgka. ‘(^>^1 

. Ijjj£ jAiull I )J lS\t I 
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I n 1 j** > ^jl p] < pi pL^V I jjjli u&il l j>JljJI ^LuL ^lalI jjI j “"jj 
JaJj . jl m 11 1 I LS till ^K i l l » J£ jU -ft I'-wj ll (Jjljl l jA <Upail 
j*~y . <tl*JI ju <lL^oj cjlia^Lt pc. ^■.. Ull LiSp Lull ft p 

A j*i^V |j ^Vl jc <11 J-ajj < t.jfl «~llj ■ XI j~ M JI j " A. | i‘.ft . i j , iu j ... .1 1 

lAia p -(j-aLlAll <_)l mtl l p _ l*i ftj 8 JS jaapj ,_yr»A].> ji jLSlc^U 

• (f^pu Sjpa <pai jl IjaJj Ij J±*-a jl£ pIjjlu) 

• jj^H pj j^ Llpsj <jl - jl ft-Ajljuu jl JILL <i - ft& V I jcj 
j=>j LLo^JI J}LA jc LjlSIj jAl Lul jali »4j| j ppLaJI jjSkll jc. - ft I". A* 
LijLd jli i i La CjI aK L^jJj La lj|j . <_0 j_aj c^jjU J£ ^Jc p ll_i j^tll ^jA LlftJsljj 
U-ifl lUk’i ^jjl plpl jlS Ll <11 Jpllj -CjIjAIII o LajJ 111 I ftfl a" *■•■• }Lxi 

. < t5_ii-v jjSi I <uJt LL pij jjSu 

p £j£lj jaj Lftpi <11 - La ja! i fLc. _ jklaJLI jai p*ll Ij^jj 
J«* ». » i ft Jj-^-a <U] . (jjj JcJj Lft !jie. Sjft.irta ftj_i_a.pl 5 . .X all a , IjxSlj 

• 4JI jSpjl JLJpL 


jpHilLi . I i A j I a i <• I * ~. ■%. I oLuLSa pull jl ^Jij i4jjCII 4_LaJI < 11 j ■ j j ~ °~j 
*iUj £c jliiVl jpjLpj f j l_» ft -y <<_><jll]l LaLcj <Lpl Ij pLaiaJlj 

_ JaAil 5j>u<aj _ ^ al jl JjLaa jl < jjjAVI JLa-c.1 p jljj-j p.>Ti pill jliaVl 
- La Jla_a P -paJlj JLapI ji 111 I J 8 ~ t ft 8 . plpl ji jal l l) 8 ■ <•»! , Lljp 

4i-aljJlj a J J a~ l I CjLiallll ilLd Jj-a-j pj . ^Aj Jl a_a l jA LjjIAal jP I, aaa jJp 

. <£Laa LflJpa _ ^p.Lj j| 5a.jJj _ ^pj |» na. llj La . 


jj ~ - M — 4 P^*| (jail pit (UV. — pkuLa ^Lalp 

(f^jall) • ,jl—5^U M ill jjljJI pc j£jj pjl ,j-*iill 
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3 La "Ludwig feurbach ^Ljjj-i ~ j ° >jl ’ ^UVl ■ aj ... I. at I <dj_£j LL LLijy 
J-X4J <jJt 4aj iJ k. <JV I jla. JL. _ 4ia - *j£a Sal Jail 3^-“*^ * 

Lj jAal La I jLfl j-A ^ l<~ (jl mWI ^lA.j - ^X-j jjx.J 4 j f. Ijla _ i_ijll 3 J-® dllj 

d a . a -vll LaJb <U JjLuuVI tilljjjj ^Sljll 3l“® j\j j ut 1 >—Sjlj-a «_ijJI Jail 

■ I n j nj tj-ixtall jlajV Jjl^al 

3^-jj .‘Uaij i.a.nj jJaljJI dllj Jn *~i ■ u_i 3-°J ,£<1*11 3 I-^J 3 ' “‘ *^La 

( jJr. L\*.fl I j cL (Jjl ■% i 3 I 1 — iji 1mlI 3® 16 J 4*1 I j a -aVI £J^a j| 

.Ulall JJxll 

< La ^Jl I j ~~ ■ ^~j Lijllil £jjii a IjJ <J*il jj in fl.ll Vjliu ja£| Sj- 1 -*! illlaA* 

| jjll jlal*<ll ol jj Jj mi % 1 jaol i^jj^ll Oil LuiLt Cijjki Ji >1 J-*1I 
i .ifi %‘i jxl 3 ^ ji a Ij ■■■ 3 V i» <<j <LxJI JjSj I i l j ijj^ll o Kit 

^■ 'j' - . <_ijl ~j ~aVI IxA ^ic. £>c.La]l (Jiijla ij*iajJ.I ljj& 3“ # J ‘ Cjilj-iH a j-A eljj 

j « i »LII I *■.I 1 ■j.'. I 4j£]j i^JLLuJI 4ia2all 4_s.jlaa l_af£ ,‘ia SlI i .4ui* lajjjji 

Jjj-all tj\ V] 'ij ** 1 d■"' * ' •j- jljLs jh’ill 1“ j yjjs .jj xi . * ^all jjul^jxll 

<£< 1*11 3 IL Ijll lla jla-a IfjjS 3a jj£|* • VjUa j5S| La$ia SjaiVl 3* >* i*-“*A*H 

. 4ajA*x. Sj^iau _ I *ij l~»«~ L^ilS <£<I*JI iiltj JjLi. 3 ^ oi^LH i iin‘» 31 ,jl] La*j* 

.. jSlj . 3j^ll 1 »■''* jjll <>jl*<]l I* *■• ■■ •j- “ ^a*<ll JmJI u& ^iA ai tail jLa I 

? 6XA taaixj 4jL^j Lf -i iUjaLLI 4 til 111 ill J'fic J*i» till (Jjh 

Jail a LaJxlf I 4 J ^1 ■-■! 'a~»l I j^i jj ,,"occam raeor" ^l<[ji SjLi x 3 ] 

^ 3l S j muani j-ill Sj-aiV I 3a 3^°" - ^LSjVl ^LaLy . jaJ- 2 j 

SjLjuj iS n u a jj t 3 a CiLualjjLftVI i-ij iu . ‘ » Via li.*k.id*iij jiiift ^aljJI jjjll 
4 aajJ Jauailll 3) JjLj 3 ^ l *^‘ >l Ijlj . I J In mi I j 4 olj j i nfli ll Jiall 3) 

.. <LLaLu 4 jfj *A j—a 5j hi JLU 3 ) >uLaJI i_itail ^ ilLI jutaai i^lj j-al 
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l.i Ai l jjjju jj| 4jl_Ju ,j-# a Jj.l*> ^juaAl jJ| f&jl JjJouuaj q\ . Uj innll l jc. 

(£Xa ^1 g'gJJ . <US[ <«■«* <(lnl in aj_^La iijc.12 ^JJ JjjSJI P cr“ Jlj^l 

» tfJI I jj-° JS LJ jam 2 <LoLkii Su&LS ., dl j JJJtilAil 

. 5JUI jl^Vl jlx«? oLJS^I «s_^ljSII 

Ijll ? I axa. jalSjl . )i~ a hi JLjj-ajll jA Ijx Jx .. 

5 jillaVI ^Jc jclji 4al ^xi^i (jajlvunlj Sj^ill axlill tJA jj jaLjll 

jM ^j..K«‘.l i jklSji jUia £-o I j itml julij <?UI hi j jifal JL Ixa jj 
jlj^A 4-iJc. jital La jJk (JiLLVI Jjjt Xtlji LajjJ e Ij at. ..VI jj C ^SljJI lilxa 
La 131 <jLj «illj JJc.xxlj • jj^jLS iL LjiLi ^)q_i toll ylj jSijpVl 
jLw jal i l$J 4 AjLui eLjafl 4 jI timl (jjJj LLjiill j ■ ■ •■*" l*«*K»l 

4j.<ilatl _>Lill 4 g -\J jjJi ajjfcj . jjaii SI LI J~J i_aSj-a ^gi l‘i» iAj jjl clij 

jajxll (j* JjliJI 4JuLill 

LfJ uiL_>II Gottfried Wilhelm leibniz j~ ■ -I ^ I j L 5 jjjJLj_a. J« «" ••■! j_al$ 

Jjjlilllj J.xl a "II 1 _)| III % <| JIflj ^jSai.i .a J_^|j «J J D ■ fill ^liVl . aj ... 1. allj 
J-a»j i a a <4 _l^JV I ciljll J>a.j ^Jc. 4Ti ftjj JjjLtt I |jx Jaa~i ml «ol i <ALjll 

•ULaJI jji ftj-ftjl jjl (ji .^XJtll (>ualj - La » { jJM J-=aJJ ,jl 4. i .u AjiI 

^jil£ iJ^ILVI jJa L I ijiti iaj jSi Jja^ll uimll I (^Ijj i^u^j JnimVl 

jj^jB J^a.j £ I j ~ a i ^Jc Lil^ LLbjJ <1 4j 111 'ilL - lilt j jlS . tillj Jli. Jflli 11 a 

4jL^I j •% 1 _ a^j L Jj-iji*i*\ 4at_ui - 4i(j ,jxj i4tVI yb jj^LI Ij-ij 

. 4juxLJI , aa A (jjlA. J)ilS j>L u jl ^a Ji Aa l , ^.Xajl ^_ya k 3iaJf 4jiAa ^jJc. 


i J i m ji jij lJUal jjIuMtjl JjLm — Jajal jjiljjii ^lla (V • *A - \4 \ \J ^Lji jll n .jj l 

aj-aaj iI ujSjII ia.jj JL - ijjjll <JUaill ^IliV ^ii i i n djli ~ j^uiVl .-i a M I ^llwii 

(^jil) . UU T\ 
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u - jl) uLpl-S tjcljial uj- 1 J^ j ■'■ “ ■ * * tis^Li ^Ij-lflL JjI il l 11 a 
i jLjA ^ \ W~ jj_o i&lj i_jjluiLj 4-a.jio ii <JjVI ^UlLI ( 5—oL*JI SAclill 

SjLjJL <uku> Jiljjj iaAALu^ ."David Deutch" jilyi Ajilj jjj lmS l >a 

!jC. I 4 J J—ojlll LjjSjojVj iCjjji JS j-ut &4 p <ajLjai A Ac l£ dllA ,jJu jJ I j] : iillltl 
jS ajV - 4 * ■ «t-H jJLt j (jl - 11 a jjt—i jjjio 

Sac li o^- LS li^ SjLj*jj • UJ LuLu«i 

. *1 j >11 “LSiA ^yll Jj ■ ^>jl I J^.ui.j.i.u3 j J 111 a~l jjjdi j jJAni (jiuid <5LeLii 

tgj ->j 1 ■< p Sjji-o Sit Li J 5 H j>» djSJI j j ■■■ »“ (jt j-?-*- c5< o! u^JJJ J>?i9 
I d °■ * eLj-iiil Ijjjiaj a Lai I ^I rationalism <Lu^UbJI aLuSI (j nSr . ^ L«lj 

jjjll Sjill dJj <£j-LajJtl 11 a u& jxj a~ill *j * **■ 11 SjilI j jp^s* -jA i)L«Lu LaJc. 

.lAJjjjl Lfjc a .l l . ~J I - it. ^ail u* Ljflc. 


(jo j^LVI ja j)l~kjV dUil ^UJ.1 wuLJLfl . j j i mj LoSj _ J La. <ul 
jLi .CiLulijctfl jjJ P I JS j-wt&J (jill SicLill AAA J-l-a ilLiA jji jli . JSI m il 
I []*-^■" ( JjjjLi j| J Sic.li <jaLa <j| — ij-^ <JaJI (jlc. ( _i i rt»~ 11 1 n AjSLL J hj . ni l.fli—o l 
C»j| lili - c IjA ' Aj^l aIHj-UJ iUi 4 I .tljj ■ I d 1 1 1 At JJ-A I d K it t l JI L. d 1 1 I ^J * 1,1 JjI 
■ icIj^jJI ■ ££ii AajiV <jLa.VI ,jl 1-aJI ^y> S licjLa Ci m lj e l^jA 1 Bj^n 
<p <iaLuJI oLuLjjill Sic Li tjj-* • ^JSLiil aIa ^Jc ^*> ■/» u j a ^(^-$11 

S_>-oj . I d ■* ni j (jAaljj 1+iV <i-=>-jj jl JS j ..ill ^ill o>iLiII jl 

Luailia jiij (^ill j jit~ a La. ,j-oj iCjLuLjjiJI ^jLl {y&JL IdJ^al jlj iJ^Li 

. ^ifrili Luji (j^LS <tii»i ftil 

Ij| 4_4j_a j _■ ■■■«,jl l.itlc. ij< ~j j-j-ijll Joj— 111 (jiljjjJ ( jU'.ft j] 

PjjjUI Ui .Al l . Lft ijSlj . S Jj_Lo Sic Li Jjjla jjc <i a.^nj j mil ^jl LjJjLaLo 
<^i jSJ I yi oli>a.>LI JS jji ii t \(jC OiaJu Ja .. ^Jj S Ajj— uJu Sic (ill A 1 a JjLaa (_jjJI 
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" *«ill ^ ^4 jcLqj&VI qL^ jIi i iI I jiuiL JjL^j Ja S p l^fll oL^aj jcUII^ 
<U jLuJLf ~-1 jiVJIj SjlaJl 4 jlu>LluVI OI'mIII Jaa jj£l tfjJM Jc Jaj jkl 


^ I a id 


o Lull I (i_itJI j| <SUoll jl SjIII o “ * jI j) oloji*JLI jl lift L u t i5> 

j SjULI jjj j_l2u _>i£u ^ijuiLujI ciU jN H i • Ji <= Lu l g >If. ^III 
jlu La ^i) ^LjJI {^jiuJLI <IjLUI dJ J . 1 1 II jutj ^ic qLuj 1^-a nlM jl 
^■al'.l ... Lo£j-JSLLj i<4CIaj.a.VIj 5j 11 ■a*]/1 jJ^ljlall Jus ( SjjaJ.1 ^uJL <j j< i 
^ k L^^Luj 4 j1uII cJj * i l il l Ja^I j t hi >1 CiLa jkl I JLajliuuI jS uu 
. 531LJI jl SjULI <11^ la£ ^jSLuij^SjJLI ) <£_>$aJJ 

<u(ioj jj£»l < - > u jj j^jll e^juJI jl£ Ll <jlyftj u^>* J^ L*£xj Jla. JS 
, 4 ...a> ^ A ^jljluVI <Lu»I j * ■ -■ q" ^J| ^^1^ JUL cltlft cJljl o fl ijj^JI &Lj Ciiitl 
oLo^kJLl -•'■! ^ Ijli . ^Liill 'jh JJU e^yji 'i jj JJk < J i Al (jli (|yil SjL»J) 
ylj Jj ~i -~»j ^JjlJI Ja jlaJI JIj-juj jLi i£-aLall I nj vl I jllj ,jft - lil jtxjj La^j _ 
w *»»<lj iiilli <Ujl£aj jLuj ^>^1 jlj CjLojlaaV Ja Ctlajlall jlajjl 4 Jtft 
jj-ak^ll ~j |] at I ^_4 _ ULUIj SjULI ^ A a S' i _ oLa j>l»L I Jl i I < Aj l ,jSu«Li_u» 

,4xuij jJb 4i>al J--«J Jl J (£jllj LIU. lijjl ^ill 


jjlll JSJ Sj >g ftll SJ-C.LSJI ^jlfc jj * il l ,^i oLajlxll l iij »1 J-ft .. jj] 


? I^jyj Ifullj 


Ja £ftlIjll ''Jl jU~.~i Lajit - JljuJI lift Jl t_>L£ll Ja <±Jlall o jail jji (JuaLLlu 
jULul <JI-Sk _ L$jlj llulaj Jl . 1 Vi I IIJ (jjja—a ^| <J -CiLa^ixLI j j ala 

< jjLj J.ttll JjjLill jftj) ^Lfljtl i S i V fl.ll Ja a ft I |tkf .l juiaj - Ljall oLo jli.l l 


jluVlj (<uUJI) < .; j<...j j<ll I jLuVl ijli Juili JaS (f.Lo.j1) jiiLIi jlaul ^ e lull] I gilLal (\) 

(^jlll) .(iitfail) 
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* a\A . j^uLuiVl (ja - JlaA jl£ IjJ I n C JpLuUi 1 fl % ljj I . (JjjLiJI j in fl l I 
4 _ulfill iiaLjxill SjaLaII «j J a « ^.dVi ,j| _ ijjflI jj laj £_a - 111 A^A (jl£ Ijt La jl 
•<*-»iojSJI Ljl y ua plL 4 ^$S ,j-o jSSl < 4 iLaj ^jll LuubIj ^ Jaii 


CjLo^LlLI ^Jc. I *° I La ljj ? <JL^-iLa-a LiiJfe ^jll j»^-U JjjauJI jjl La < L'imia 
j ■ ■ ■■ o~ (ja I"i^ «■ j| JJj (ja_8 1 1*>» llj <1^LL j< a ~‘t jJLxJo jUaLS[ 
1 j L....I ^3j| ■ .1^11 |jj ■■»j « . J jA Jljj I»l .A*»ai d ■« . .HI jAl_ylall 

ji ■ g ■ ^ ... u ||iVl Jlj 4 jJUu jiAaj jl_a -j “-I 1 H dJLJjJI jd) ^IjaVl 

. l$J JiAfll ji^i ^jjJI (jA olajlxLI 4jJjAa_a 


< a fl.>,a -k <j| 4 j ij ilL jtlaii LjjLa i Lajja I_j_o I -JJj\ _ j ' till j ,j| ^CH 

<UJ2 <UjuiLuiI jaIjA l ji 4 1 «*•'■% l*i (jl l‘t« Jjl Jao JaAal jjjftsi) ljj| jafl ail LnjinB 
SjS •-■! < . a.d-.j)t I ati.-Vd ; j^ LS 4a L. d r I. • dd. Vjj Jill I Jj 11II 8 . jjaII 


(ja 4Aj_aaa_a JJa (jpA 4 ij jt-»~il 1 j in (j_$jLi JS I i/ij liji. aa c Ij^JI (j-fl O t . ttl l t_jjp Aa 
lial 4_*a j-J.d- t u Pjj-ii jA <_ijL>la <£ I J-aJj J^jli J5-a.j (jL# <4_itjLa.ll 


l*ilr>«,__a jljLu l~i« al J^aVl Li.a^.a JjLa-j lV>j a ^1 ■ J . A ai ^ j a~ i ljj air. 


JI <■>" j J 1 S jja J Lalu <Jlj ,j-a (Jrtjajil I • Ifl. j l r . {C 1 ~ raj j^lll CiLa jU . a l t 

pLajU II jljia jb JjAj 4 \ <i.Luu I jki JllA < Laalj ^a CiLjIall jljAa Jja 
Ja.a ^A IjJ^j . Jjjj (jl V| I 4 I (jual -a ■» <JLjJeu ■-•«*•j~ ■ ■■! La ljj <J^ llj^ 

jA Laj ,j£Laj> <> jA La Iij » a 4..».i*i|L Jjljlj (jl IIfl • . ^^alaJI ._ >LjJI ■ 

(^ji)l CiL^kll ja Jj‘yo ^i| ^ aj lu jj^l (jj^ll U ■ a.^~ LaJS ijLu jjfc 

^jll jLaaJI jA kill j] 4ijuil (jl i_<*al La L1LL ^jll <jjuuallj . l^xajl till jji ^llaj 
Ilia .S i't aJI (ja ■ •j’.ajt jLa^JI kJ^aLi I »Ka <Sj^j^ <la 4 jj( 1 Sjx±a <aLal (j^Au 

(jl (ja (JjLaLLa jAj jla^JI (jl ,0_a (jA Sjj^JI c^jaj < Lj jIL 4aI <La 


: jajia_o 4 al jlj jaA iljLall 
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4 fll m a I aK jl_a_=JI j I . ( Sj—aVI 4*1 j'» Ijl a < j- -ll j J-* ill ■ i_fiUaJLI 
ijLfiJI Jj—s 3 a • >■ .» (v^ 0— t <^Le- tj-o yj—lilj) 

48AA J] 

jI oL>il l~i~jf j (juLo LuLu I ■ asI*.~ jlijj jjLs *«« 11 I tj »j 

5j y »(* J£ |viA~i > r Ij_i ^u*n jjJI <Ji-*>-*ij jjljU Jfl % a 

jjtla j>y» ji$ . Lij^jil jljill Ja% nj ji^ SJL oLjixll <.«..UN 
<jl(,jj£JL ciL j J x ll 4 > «jjU II SjLjJlj olojlxll j ^a jjtLtluJI 

Lajj jj£| J^tu wJI JaSi iuVI jjJl l'il,.n~uu ^£1} i^uiStm jl yi‘l.»a‘» ^xVl 

^ylll LLaLuJI Jc.IjUI jiiii'ij loLajlall ^n J*i jaj I a i n t < ia ()■»11 La <iaa ^ic. LjjxC. 
ciL» jM I ^ dlia ^ Lil.u ( jjJI ^ I f i ii 81 j-c.1j_flil |L*llj jU < L'm.fllj 111 ■ »■■>!* 
4 JVI Jlaj jjLuuVI ^Ljjji <j jji* ^jJI «_^LuVl ■ L f a .i ? i 7C i ^ JjjSJL 

ijulj-i ciL»ji*ll Llju Jj-flJI lj j£ . <u < (jLuiiVI kjjll JjKj |o jjij .VjI 

. ii~ii.ua oLijlall g-ajj < ^il^ll illlj IjjJLaj J>aj illaLfllj I f .Va 

£-3l>ll ,jJ] ftj-A j-till 4-fa.J <j«-J JhOI « 8 Fi-U La Ijlj 

4j-u»jLoa Jl JalLj fJ*JI £JU ^Vl ^ _ CiUjJall g^aj ijlaC J>LL ^ 4tijjbj - 

Ju^Ilu ^ . a l t jl ujJxuVii ^ a ruiLa jalL&uij 

<La.jJ (_ )i.i5v.«Ti CiLa j LJ.1 jj| ilij ~v J^a (CiLajla. a .II ^ alull ^ «11 ^1 I iAjI ^JSj 

. kijllill ,J • -~all j gym LoSj i La ia^JalL IjlfijAa (j-o j"l 11 j| jSljll jkjt 

(JS SjLI Ua L ft ' J aj 1_S^U1 ^^iJI ,'i^il LUjjj ^n ml Jjl JjjVl Jxlj 
6 jl~i« i La j_i-wVI Jill ^ajll 4 j l af jj '-ij-w < I jlail J >LlLa tiUjj 

* i .LUI ..»• JLJI pj^ll f jA jfljl 6j JiAl ill]j jUllil WoJ I Uj >JL1 
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: J 9 ‘tf! ijj^l JoLLJI 


• ij Saa Jjc. jaLoj JCm jA 11$ ( ( j ^ JJ I Vofl a _$A « li*-SIj 6 ja'i» j lo jl _ 

■ j o~ »i no _$au L jit - Uo.tr, £-a _ j ^Ulj j-flljJI (jc. U.'fl'it nj 

‘OjSJI > dlllft ,‘m Sj jjl J)ioj Ja -Til l Jlj £jLau (jaU _ 

. creation ex nihilo ja.i*JI < e^^JaUI ,> lift £jL I'^oo <jl£ Ij] La 5-uASj 


La Jcujj ^jJI ij-o I itil l 11 lot -.11 ^A qLqjIaJJ jjl i_il*i^ll I JA JuS l.i mi _ 

(jfjJI JiaVl JjilL juti Ljj- LaSt « Llja Lul 1 a . t a U* « ^lll jaI_$1»1I 

• Sf*| fr?J 3 

.cLjixo jja (jjSLa - jja.Vl Jill ^ _ UxilJ ,jj 
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(f) 

in %J\ JSJ .. LjLo<) 11 o 


Jj ^ lj dJJi JSJ I J jjl jju t lj Ail 1 n Lo JL=k ^J| ulll 
Cm I Liu £-0 ^.^LaJI ^J| cJjr. J> v flj iAt I <jl • 5 jjJj-uaa SjjjS &JjLo 

4 jl lac. c-^yua (_gLi ■ fl'.Al I < La <jjJ 4j| jMj Loj* Uj A. \ /■ jv^j! ^y> 

6j$d> till CuUki I 4.. i..J>J Jij JS-Jj . j> fl 1 *>j l . t i n j |_yjJ-LaJ I illla 

,_juJ jjl vifl > a iti^~ijj ,jg .> », L V ^fj| jSfkTi La jjLt j_mi eLl VI <i£jLill 

4jI till jiut .i ai.All nUlim ^ jj.l*iin*i ilLJ > LoC. ^Jjl JxlIL ilL.ll 

Ij^la jt w . o~V ^ iLLjj ij l tiofc I hi fl 1 ,^l “i 9 i^l I JJ 

. cj.ig I t_sdjil Lilj* ^iauj it. 11 .it I dll j jji 


^yx (juoLl «4 oJSj JjL»*j <j(j J-a.V j-j^duJLI £yn 4j| t Urv^ LiLa Jjl ,jl 

tlllj ^jl '«*«* tiLSJj <^Lii2 jLJuJ I jj»VL I jjl jJjj . <UaI LLa. aii oil£ Ijl La jtjuoljll 
^igla *~>»hi ££j-OUI jjl tlLJ . t-> » III j » i i n*i > Jjxj << 1 * III JtljJ 

jiala iijj JS ^le. .Tarot (')ojjUI jl Jjl 4juuu v_ia1)I Jjl j_jl £y> ii/l-a ic- jn -t . n 
j' n ixjj . |[^ilLaIa ijUiuij illana i 5.A iajj ^1 I J-i.iI ujLlo£ t a 

JS ^ «Ja.Ij is jj < 3 !JjVI (j - 6 <& >« ■■ >« - 6 j>l ^ JS - tlyut^UI <jl La^olj 


iitLkil < HaiiiUI JjLAaJI ^ ^ u«l Jljjl ji jy(\) 

. ^JLLJI 5a 1^ ^ ilLtjj 
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(^O-T-^UI < ijj < LflAiLuK jIj <iptjS[lI <3 jjJ I jis • JU J 

‘J t *^ 1 L^j J m >i i_>a^LII Jya 4 •* ' * ScLa-ij 4-11 jjJ.x<^j-i dlll^j n_t.t.f^-Vi ^oll 4-5jjlI 
tf iL <j] . dljlj-a. ^ylj (_>ulLail «_iC^UI ^ylc. jjdll J-a-f 4 jL^UI Jjij . 4-Sjjil ( _yla—a 
: ,: l ... 5‘> l J>5la ■4uilj ,4 t~a £j5jd» 4 a »' "j) ■-■*» J i ill j ta i ttj dlLa IJ j If 4 5 ifr i 
^L)JI Laiiati>i 4 .<111 ^ylaj jJ) Ja S I '■■■< JjS L'v u-a ISLLa Ja-jll Ila -imiti Ja fgji 
Cul l njflj S ^ irt%i* jLualil jfc j-XJu 4jjl_3-a Sjl »li ul iatlaJ 4-5 itil ala Ja jl 
4 jI.uII jh it i j a -i» I jvli l||jlfj iJLJI 4- 5 j t il ^ • Aj" *11 I la dlj Ha I ■ -I*" 
jiall.1 dl jj jj 1 1 * a ijy_ t it -ll j—taall ja>u jSJj ijkall ^'«* ljLa_a L^j| 

LtJj jl <(jLjl ^yjJajll j-»jH J-* j*a-Vl CgUlla) jJjj dlL jLiiaj j5 Lafll ^ylj 
< jL*JaliI-o j^Lau : (_y$-S 4-illlll ililill oLSitll Lai . Ijlal 4jla»j jj5 m jc. 

. J jm~a jLwl 4jlfill ^yij < jfjj 

j£ <j}\ ^Luijll ja £jj Jfjwajj jjljL-i £uaJI jl jVI jo-ali 

^_iti~i m*flf .1—t dial l—iAil I >11 jaj t^jlajl oLLuLj dLL ■ -alll ,jl it l jJj-L 

J(j« (_yt IJa dljilj . jl itVl (ja Lit£ IjJC jjj (yLa 4 j* 1II ala ^iu 
aaa ja ^yjuiajjll (jojall La - I 11 ■ A lL 4 L ui jj (jJj jjajj j^jll (jjall La : dim ti 
ji» . i 4 j 1 1 ii.i Ja>l ja 4if> 5 i^ij Ja > (jmn a i‘i 11 ij {-* Ja 1 4 «■ It I 

<4-1 a, I CuLS I jlj $ JaLalil ja I j j i / ij ^yJJLi jljjVl ju jljJLSl J£ J*J tjjAa ill 
S Lap Ijj j * “I I Laa S ‘*11 ^ Ijfj ? l^a-iji dlLuiC ■ aXa 

^jlj ^ylUuVI 4JI1AII jrti/iill i_ul£ italo calvino (^Ij'nilK jILlJ Ja* iat 
>‘\ i jl JjLaa otV JS jl ja 4~n<i a a Ijj jlSj . ^jill I la ja 4 . —a -~.j . 

Clip LajVI Jya JjialI J_a 1 jljjVI jj-uo Jl j ia. I i n L JLla jSJj ^a * |J"|jjt jjjlVI 

. 4.13-jl I oI 11 Lalll jl 

SJjO^H jljj ^Uul S j-J a n 1 jrt irtl u'iKj irt I |\^A0“^TTj jLilK jlljjj 

JAJ U uii*J 
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JljjjJlj . 5Lirk.lt ijjL^jo SjULl-IS jljjl 4 j'Li£ jioilK (Jai~i jiiI jSl 
uIj^ILi Jl 15 •% jljl Ijla j| ^Je ■ ■«•-»» .. I* • ■"> S IjU ,, jjs 

(juliVl Jlj Jj .x A r ^j| 4 aj 5-w ijb <L2jj ^JLfLfcl i « £i> La lj **ij^iLli 

jLS 4ljLkalLj^ jJLx# i Lj I Lai • oiLjil ^ylaJI J^jJI ,‘iJ aa-iau j^gtiA.1 I 

j l i.tlL^ Jjljjl 4i »1 4 ft n~l o Jl <JJ ,y I Jl jjJ I-IJ ti JJ .( l . , ll.\5> jdlLx, jii_fllL£ Ijllj 

. ti a j t 1 0 if . jijaa ^^lll 4jii£ll Je 4lal I . ah^.’W 

4 J 5i £-a SjLaJUj I< * i ilr.ll £-a ^ILiall Ijjlja. jij ilLS ,j I) j I 4 itt 4 « •*" 

i_j5ljll Ju'ii oil Lai .<!« ..Lll J* 4fllia-n >_ulJaaa aJjULI J^a. i_i&V JSj . J a£ll 

.iJLillj aLjxflll Jlu j^V lj ipLjl iat"iflVI JiAtiUI J^| Jioj jii jlfLai (Xuoljll jl 

. ^lala-VI jdi ^jljllj tLia»Vl jklc 

. o2}ll H M £-a <t£[yLuj <■ < f lj a Jc. >Lai2 t i U J-^ ■ I o ij -k . Sim^j ._iC.V JSj 
■°-.l wVl J^La Ja lj~l •'■ Jc. w ■ ^ a~i L$j| Jjj ,4~^l . ^ _ JticiUI Jla I j ft a - 4« . .Lllj 
fjfJti Jaaalj-lU 4 ■* ■ .Lll I ([ ,a.i ■Ll.t.i'i ^jjJI 4 _aJII Jl L yi jj-c- V_j . <L« -s .11 J *. ■ .llj 
< 4 t tail n Cjlj-a.j bjyua ^ ,_jjll oLo^illl Jl JjljjVl <tx*J j ja u l ) . Cj La^laJ. I 

<iLaj Jjlj . _^i_ual olj-aj ^1 L5j_jJI ji . J -.at Si LjjJ-Laj « LfijjJ t _j-5 4-5jj J-£ 
jjll jJ) <ClLabial I Ja 4 \ ml—ml Ciljj liliia (jl ^ iJJJ JlJ.alL£ Sjl > 1 * ill 
oLa-a£JI jkaail jl I» II ijk Cljjll aiA (jIU'l ■ tj— ujLj ^‘hSJI Jn , ml 

i5jJ Cilj.l Ml II ^jaaja ■*■■. *•■ "J (4jjliall jvLijVI jl (') BitS Cilj.l itill jl 4 I . All 

. .iJlSlI V UI ^4 jaSi 

- I j i (->J jiJc ,ja j2 La Li.j a - j~i_iftUS 4.»a <olli|| <ILiijIIj 

• (tJaitiUI 4jjLy oil LdLa. ^ jAj) J^oljll gJjJj ^jlj JjV v-aaill jlj^l ^ k_i5L*l ^| Jl 

Ju I irtjjjC. Ujil £j£j j3 jl 4 lj ia*»jJ i_j£.iLtI kaCjJ LL I 5ill-wi JajLllI J_jii 

■ Jtah^. 11 jjJxaljll 

(fa.jjll) .UUull jljaVl {^1 binary digits ^ bits <al£ cuaJ (\) 
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eljj * * I- “ jlia Cil fl »* 1 .»ljll J_5 4j|til)j (ja J_XaVlj 

jljxa JA LaS 4jUjJaII J .aija Ajax ^jJI J■ *r»l ill j£ii}U <_fljlj-a IjJSj .aJjuajLa 

. Lyja. Lfl^la&l (julall (ja jujl ^jl 


<JLukll juiaj ii^c^UI Oal ^• -alll tiljjj J&i Ol k_Aa ylall jaj 

<4_i^ljjjVI liA Uj . 4 a j i Ul I i jle. ji^xli tillj jj|3 JjUjjj Lj ilj |jia.j ^ 

SJallill 5JLu.jII l jA iiikj .4 i« IH jljj (jl i*ia j 5j3Utl j-ajj ,jl ■*!« ■ "j« jnjla 
. w I j jj «_icVj i_iilj-o oal 4xfla3aJI itlilj-^ <jnflllS 3.>-.a 


4. 3 j a ll olj jl ,j-4s jiiflltS S. ■ q ja Ifl • A." ...I IViSai I 4juIjII dLuijII, 


uij IA 1 J . I |J * * ■ ^j|l ^A,Vl j'jjVI > I .......I~ J a I*. . p I ■ ■■■ | *«" J_fl 

j » -».Vl jOill «(j'-flJ^UI ja <Lul jll t j *ivjJ 4- fl |a JSLfl . I A i .-~j« ja_c jhill 

jljjVl ^Je. IjLuxI ijly 4 « Ul fl a Jxaa Afl jl <_flj_~JI jl tjlaaJI 


j*-**» - ifljj JS (jri*- 0 jjia. jljjVl 4-fc j .,a. ^ -a JS i , fla . t i S . Vi jl Loj . <£jaa>Vl 
jGU jLfl t4jlaljllj <Lutall jitflllS ^llaflj ju Jajjllaj 1 IjJ . IxjaAj jjS| - jl j ■ -II 


fjit- liiljSj LtuflJjjj ja jjJc. jl Ja aJLi oljJi t .ll j^taaj lAfl.il ( _ S J| 4-flLasl .jCLfljjll 
till JS ixl LliSaj it-fl ^iill 13 a ja Lfl^Uajlj . Ij > » I_.~t ml ^jll ^jlVl jljjVl 
m'i (jjll jljjVl k-ifll »~t jLLi ^3 (jl \ m -Jl ^fl I nft j ■%! j_o JjV Ja '» ' f jlc. 

<iifllunll jkljJI mil coj J7jjl» ^JjJI ^fl 4ji*->LaJI 6 jjh jl ^3 uaaVj . I-J "l~ ^11 

<ii < 5 jaUI oLajUll (> Sja.lj LiLaJI Ax* (jx "contextuality" 
JJ oLajUll ja 4JUJI £jj itillfl i^JLukll I"NJJ 1 " 4 a^a ja (jflxall llaJc. Jiaxui 
- Jlill JLiiii - ^LJI (^f—flfl .<JLuijll jfljA (j_a <JS JjjLJJ 4fllLaJI Ijjjiu 6J it." 
i—flj *i~i Laaj tixlj <LJ1 j 4aau (jl V| 1 La OjJaj jaliu jl J~i %l d ^ _‘~*‘ ijll (_gji j3 
Ufiajf . LLai <auaJall Ixl I ([ Iflit (^xll <JLuajll |> j fl laUuil j3 Lai lijaAJj LaLu I fl* 1 * 
4flj_)JI jfl 11 in (^ax 4JLuj1I ja jSt 11 (jl Jtanjj j^l jl Jxlla julllS 4 lal fl ^-fl Jlj 
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. Lfrlajj 4 ■ all ^jxa S j \ *t V I 4-5 > UI 6AA Ja-u . l.fl .. a.-JI j_a L^llS-o l jS »j ■ a>V I 
ju ^ Ua I1 cljLuV : JaljJLu «■' all ^^SjjxVI . a j. ■■ I ■ al I 5 lj 5 a . s^_5j I j_A |j 
<Ati(aa» ja jjSVI jl-wiill IJiyuii ! _>*> i AA . 4 i-v'. j| ^Jj I '■*... jju La I.>•»!.* 

jl • SAj» ill 6Lka. Cil t i e . Alii ja IajI j SjT t jl . jjAk.Vl jajll jLaj - aI'i^I j 

jkU I ja ^jlll IaA jjJc j_i.VI jJk ^ n 4 j alt II i_5jLjlLI ja j^jLJI ■'•*11 lift 

i .u l l i ^uiLIIj <|>.jLall 

jj-lc 4ij_jiaJI olUlj.M.y I ^-oJU JJLL k-kl ^ k A ^*ijQ[<L uJ Ijjfc jjSVl J iIJ 
• jjj *>- * ~* » 4 j * II till <*>j a 5 _ 4 i/a.fll I A «^*> 1^11 Jla . j iti ill Jj 1Q itxulail Uj-xaj 
ju j ititl a-5 i_j» HI jl jla ■* I j -v II 4 j*)I ^ a ijl « ~, ..I < 1 3i III jl »"«• I ij 

«cL*)j a 11 JlLa 4 « j ■ UH ja JLLa oil j~ * j a 1 Ala jUJL jskl LLoj 

Jij A-5 oLojJjiil ja }CU Ll^ jli jkj jaj .j^JjVl 4 jIaJI Alaj liL-S Lfj SAj-a.j-a 
AjA»i llj ^j-olaJI jial U*Aj jlaauaJI ^ jal AAaAl jJj JaDL 

.. * 111 iswllll uijbdl 

jl VI iJfcilL jj i til I A-C-I Ail . (jiiLij ,‘n j 4 i o 511 jiaOLII ^-aJL 

jjj 15Un J \j i>ilI I aa LSkjil < jjxVJI U.j ja Vj 4 \till oIai Ijll I*jjl jiAlZ 
4lo 111 jlfijtl jx <Jl a Jit I ’ 1 a i aIIa j-xjjj .^Jal^JI ^5 jl* a jA l.a..5k i<L»La| 

. jkA*JI ja jlaJI (^Aal ,jJI 

4jI h jj iaj jl jlaj Lot juSL■ jaSl <^iljll |JjjG jje. ^u^ll villlA JLaJI 4xuioij 
AJal 4kftjc. SjA=k_e .-.In . — j jl Jjirtljj 4 jU ijAJ 'S" 4 . aK iuaj# 

Jajlui jjixi jjjSJI jc aLlaII <4laJLj i_55^a L^-i-uialj CiLajixU 4.i.n,Sk 

llLuaC. A- j ^ k i iSjjAa 4axi ^jl\ j alli jl OjjLlll Jjljjl l_kUijl lli j^J^jkjV Jllkll 

4_iaaJ J1 H i jl ^alk.j V Lojj |kl S Cilj^SkVl ja liLkXj j-J^I j nm al l 

S Sa&Ij < ai u l 4 Irt5 ^rtinall ,]&i gajl (Jj <aAa>lj 
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<UL£JI £>Uj L$iu liiaLa lj| j‘ ■ alK d . — a ». ta~ a*. J_x i_uLa. i*l l'i Aj 

ijii>ILS 51<->5 ^yi 4 i j5 *k £_o Jjl tVi jjl !*■ * l«° . I_J .-.I >.jI«11 d< ■ ,LI| I«i ^ ia~ ^all 
Sj Aa—a ilLa. L-SjJ J£a , Lftj j j i~ ^Jl J ■ • ■ ■• ^_o LoJ iL-fliJI <. Ljfl jl La <j| ( j-hj 
■* j id- i t iA , n CiiLjjG yLsJj J-S LI Lai I ,jl a. Jj-Sj <(l j jlf I ajj-uaJI) 

Lijj jjJ] - La J ~k ml - Jjjjj jjl (jSLuV j-n.-kV I l jol]l iA j (j J « TtV . Lfl-iLjkSjl 

. Jal I A \■ --.j i jjl Jj-kaj j| iLJLJI 42j^ll ■ •■*«■ ■ •■*■ jl Ijaaj 


IjjVl i^A-l .•11,1 jljjV I ju 21 .1 . ~1 I d I. >> II A .i A ■ ii aj 
lla ^Ljj-i 1 °J ■ —j~ J-iAil (jt.al i I 1 a Jif LjjSJ_ a. Ij^al a.1 -y *i m -d . i . II I ..XI . . 

Alb 

•CiLajiall 4_i_aLa jc d .j ,. SjvS <Uji jl I ^jLaJJ ■ . I " l s II I j_fi L yo^ J c. Lajj 
,1.4t«*i J^ajj ..jujljlt jlkll Lijxilj oL^Ldl JjuLa lj d .n j ilI IjjLLtllo 
LkOjl*j jI ,*ia J cAlflluiL LojX.j VjJq d'lf dujyll 1'ii^.ni Lajk-k c^-iilI i_ijJU Llj| 
JSLJI Cy> J J » »~»l £jLiJI (jiall jA 11a jl jkigj iJL. Ljl Lr lc. . j^xaluu jjxa Oa.1 

Lil_>*JLI jjjii jl uyj jJLJl 4\ i nil L2 ■ d a j « A ^JLxll aOXjLo jJb dll j ^juaii < d ~i a J k a 

Lajjj .^^kdalLL jk^fl leLaLu I jmj l j » ! X i V lLfl I jl .Ji j'u J l LijXo ^Jj Lulj 

jljL&l Jaakl jAj - Neils Bohr J-A^d jLi jj .Jiilail u)ka j-k«~ jJxll ■-■l'-|[<~ 
lO L j ^ i l l J-ttjC. j j i ii ti l j-a :La.jl—a Sj-a OI j 4 j lAftll 6 i-A jfc Jli J-5 - jk^ll Li^taj 

, JaliiJI jt diol-y da, a< j 

j a.iJI Jj Laj j> *v i <5j-LLaJI jn 1 i l—ajJ ^gjlin i^Aj mLa |ju_aj Jjj 
JaAu .. I I ^ —a L_a (j V La| i LuVI aaa oLaJxuu |>l till ^J| LajJ ^LlaJ ■ J ■«*. ■.11 • 
y»a ll^ oil , djc, LiiLS oLajixa LjjJ jSjl 3V LiV La j_j . jS^a _J- 1 C _ a_>Ajak _ 
> i i t i ^i JiLkujJI (jjj Ljjilj Lul^aj jkjc. jjij Lajl i LiLui ijLLiiUI I jA jjJj 
LuaJ vJ^U . Lflajj «U a £II ^jji-a dij^ll did Jjjj jii iSjaLU ^^Jc. ^IjjVl jAl 
dJ LjL^aV Loj uifc dJUaLII jjl j|1 ti n_i« III ,j In I l j-o .iiaa JXc. t -«-ji .*•■ ■ -a- , j'.iill K 
d xaJal l JjLaj ^jlll JjLau^l t _ju ,1 . 7 k Ji ,j| 1‘ijlf, jjl dUj ^*it j Lfea -~j ■ ■■!j jljjVl ,>» 



j| LU J o i±lijJ d -v * ~*\ j • t ^u^Jj ^lll jl^Vl jjxi jljjl LJS L i l j * * *£ 
LLflj Lfk. j>-«-»- W <Lucol &j-LLi-c Jjao tlllj jl ^lc. iSjj £_o LujLa* 

. j>JjJ | 4^«tL d>1 a« Q 

jxl Jn~u nL Ifl unljA. »_i.i.in.i <jli ijlxs SjJ ^yjLjxJI (jujJJ LoXC i ^lnu JliaSj 
j j~ t I ^Jl ^ iAnj |»J <i_ij ini -JL 4il «1 m VI 6Xb llaLl Jj <3j_$ll 

dilljl (jc CiLI m-JLi (j_$joj-5j (ja . jklx. I nn - > tllnj LlaLl ^j) CiLuiLjJ 

• (dlljl £lia_»V _>aVl ,jK ,jjj (( jnL21L (jjjll 


I ~ q • I Li La Ijli <4 lj > laj i^Lk&u oLuiUll jjLi * I "nil 

j A I Attt ^4 <^_| j ■%. tl I ■**«. vs^ j Lff-I 1 A Ijj j . & l Lll 4 J t 1 1 ^ i i ^ i* O inffl 

<1jjG igl _ i> jjb ilLJIj _ <LjJallLfl «<Lj •nl ll ( j-fl (_£jJbI U% Jj-a-j ^Sc. (j-o jLut 

■ ji«Tu ,j|j xV < tg I< ■ <jLuJall Jjlali ^1 <!Lu_>11 

<t * ii In II S<-j~.~l I (.ill^aJI a~ ui Ljj f -I>u ^ jl I y, o Ju J I ^ill (juLuil llij 

6 jLicI (jS-oj ^jll g^iLI CilJ jAj .jklc. SiLajUjVl jjtaJij fJ 4ji»j Sjii j~) y J\c - ^ 

■SjJaJI SjLaaJI SjjaJLI gu&lll 'n. 1 

<LxaalaJI Jajuojj 4 j ij*. ,jftj (jj£ll (jj oLo>i*ll 4 >a»j <lft (jft JljjuJI (jl£ I jjj 
(^jll £-31^*11 i^iUjItll ■ a.^~ |jul (jl (jjl-flll LlXi^aLo (jl-fl < IjLUU llj <_Jhj X-S Lfi 
J >!-•■ ~H :SjjjUI "Roger Bacon" 4 I 5 I 4 ^LjL dllx . tj mjj 

SjJj-q Ljiu Lufl (jl JiS Sx=w (jlc. JS jjljll ' jllSj JS J j l n . 1 i Ixj 

. <doLi ixjo 


jl j» at <ljlVt j> 1 j 1 n (jijflll^ <? i<n 5 (jj (jjjxjUl I J ftnj j) IxlsIj jilij (j* JSJ 
(jn J< 1 0 IflVi ^"1 1 dl l / ,' jl | a 11 ati -1 •> I At 1 1 j .^jLjjjJjlII 1 «.. i d taX 

JILujII aj-A JS (jU (oL^kll j^ljx JXu| <Ci^aLUI ^jXjla (ja 6Xt 

jaj d j^jlu < 44 J £jj ^jLflll jt»V X • 4jnltll JaLujjVl (jtSljVl 4 nmlj 
<iiluJLI jSKjJI Jja. jl'ttl jaj (jl JaI (jjl xj .encoding reality ^Sljll jjJLiu 

. Lfjlj Xk. (jfl SjAJA «l j lAtl (jc 
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— : l j*6> L^JjUIIju) jdJI 


^ oLj.l»,«ll ili" J[jl jjlS : «Ll^.VI j»Jt : JjVl <_jc.^UI _£jljll JiaiII 

CiLojixU U j -v “Lit J1 n * " wL 1 nl a“i Cil *n ■%!! jaic j Jag i*ij % <p Ua,VI jJc jlxjj. 
oLejixLI jjlijjj . JJ-a nj £jualj n L^Jj ijLft J^jjjI ^-A Ljjb CiLojl*J.L . I j lSjj 

,<ioLij <LoLc. jiljJI ^ <j i i»t i.hV I an lj.il I j I joe. Ij"»i »"■••!■ <ta^.jl jjJI 

. I.I~Infl « Jjjijlll 111 Ja^' I J 4 . 1 a. jLLL a jSII IflJLaJuLml I ■« 

.L^jjll ca oill UlL ISLaliiJI : ^1511 yOUl .^Ull Jpaaill 

I ijjljjaJI ISLuliiJI (jjjli ,jc ituj-a II dlj Ja^LuiLuij <<U>jlj <i^Lc oLojIjlLIj 
f+L ■ aX j*jaiiLiiij < ( ji.lj_iiJI j| ^.Ajall aL=ai}U ,'i^il Jja ^^Jc, ij^li ^illj ^ ■ •■*■! I 

..-.I ajI« >11 ^ 3 .j|j_l.iI | In ft -all £-o jajljL-'»V <CjI— ajl*_ll jl » < ■■ ^a I ia 

ijjojVl I CjLcjjuCijI ‘jj.l.a'l 5 jjj jajJil CiLojixLI JILL llA ^..l-a "mil ihj 
jaUilJ »:ltijJn.^1 < _■ a _■« Ijjj^a. I< environmentalism ._aA.iJ.lj 

oLojJjiil jju ctuiil ji cujL .ciljjluuiVI : >.llMl yt^lll . jujLJI 
^*ii n ,jl niiWI JjLuu jjl jjVI jvc.j I ^jjLa <« Ljj_ollj c I j *aV I Laic 4 in iA~ijl a J£ 
CiLiLajJI l jA ftj n la 1 1 a 4 . yi l A. 4 apajj . LjlVil I . 4-uLajlaJ. I Jjcljiiil ( j- a*. ^Jc JILL 
I.A.l -a ^Jj Jia'i 4-JLLI Jlj^Vl jj-ou 4 .j I .All j| 4jjljj ^a jl—Ajll^ -4 iMj . t. a 11 

. 4 1 ) Mi l I ( j4 dUljal j -T. ■. .1 j| .*!« .. jj .. LaA lauj . JcIjaII ^aStl Lic.Ljl jjc JcVl 

. CiLaJjJLI (jOl^a JLjlLuiL qI najj 

\ 

jj^Vl 4-ac.l gjj>VI ^iJI : cLiaLol&VI J - r ! ^aljll uOlll ^‘I •■•II Jmill 
(jj> ituia. I 4 J ^h'u (J cLaIa.VI jaUajJlj Jjyiol^ll oljjollj (jji.1 Jj-a I.\j5«~i 
-Cai jaja , V LHJI c>° ujLJI IxAj . oLo^ixlI ^hla 
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> lie (jiiSUi—wj .jjJlo j_a.lj 3 ^* JiLik SjjlllU j-iljiail JJ-C. J J.-k jj 
jj£l iJ^lj ^~-k oljjuull £i.lau 31 # ■<• I VI .»h*.K-. 

.udlUVl £jj l&Llaj C»ljLojakII 

V L£JI jjjlill tj_iJI j# .jkSJI oLuL^j-s : (jutLaJI i_jOUI -3 -»Lill J^uvlJI 
S_>lalll (_^aJ 111 £jl> Luc. Lucjj 1 itm llLLc. oLjjJjlLI 31 i_ii£ m 

jjjj Sji - oljOut 51 oA jji - <t«£ jkl5jl ji oLjixLI 3^ j _ » : » - *~il l 3* jj ‘^jVl 

j ■ " fl JJ • 4 _lo£a£ l< 11K1 * _ LI4JI jj# _ jkjljdl 3V lillj <3liaVI J )t.-k 4 ‘iUi Lac. 
3# * '^* j^jil ^uo^LLI jAx^j j * * 11 jJI d 1 aj iI ^iLajixil oL-uiLluI kjLJI Ijjb 

d *^jjaVI ol^UJU j-k. » 1 ^jjl 3*VI JLdkjVI < 1 LS i^_y u ~ u ^3 '* 1 ' *l°~lI rt-a^JLI 

.oLjLJ .1 jit cikftiill 3 c, 

^jjJI IjjA J1 aJM.ml 3<nj .s_^uuLaJI jkJc. : (jujLull uOllI .^inljll JkAill 
4j| 3-a £^jluLi CiLLuaJI jkfkil L S . ii l 5k i. ft yit <oLaj l» ll 3a ^JjujuiII 

^*1 <t«Jll jj# l$it juxj jjlJI jj Lua&dull linji)Ijaj 3VI jjla. LsLjj_i_ik d lj ■ -j 
jjic. d *. .-kj a 11 j| jtk. ..II 3} 1 d itil 111 L# L#j . (<ij ilfl ill uUkulj^JLi Lflj 1 # 
31 * <3l>* (£ 3 ^ - Jja j nSI I i— mi laJI £-0 _ j jiAa# J jjJ >—#j I 1 <1 11 jj# ijj l l i ii -k 

. *<j aj XI | oLI m-kll 3® Iru.a^a jjL. a jj Li JjuaJL ojc. Luj <Uok^ljoaII Sj^a-V I 

ciLjLu <J jj# 3 jSII 3 ^ I j] >4#« nltll : fcjLuJI ujOUI - 

41 uaJI dK.* 11 ajljl icu lij L# — «_>LaJI 11 # jj# 8*ill#Lxft jj# ^juluiL ^Aj - 4 xa^o£ 

1 1 Vi j j k 3® j=k_jj t_#j mTi 3I Lituai^J J—A . <3-aJI SjljVI 4 JJ# <t i «i oi l j jC. 

5 Iftltu AjJAd iilbu 3 ^ ^1 

3 >l VLLa r ;~LIj < 3 ljLuaJuV A j n * ~Jlj <Lulj i t » t jl 3L cic.U#f Llfi Jjl - kl m 

.jjjSJI jot - Mi 3t.jkLuia.Vl j_j£ udla. jjl] Lla. 3^la#2 
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fl lifcV v dlliA jl <<jjJlil,l (jAJU Jila-J iJ5 JLaJI ixjxkjj 

I (^otiUI (£Jji-a < Lpl j aLjjill i_it^UI lia jjlj *a.»LII ^ 

,4xuUi i^ms ^jii jij^u ill 

(J^ljll jj£l fj-A JjljjVl a j-5 (jjt ,j| i_>li£il ILa £jt»l ^jalj jaVl j£i La£*j 

iljluill f-li (jLc, ^U£^UI n ■% 51a I t n uaj lit jj-aj <<xa 1II jj-fl t ijt au 
l^ K^*- 1 j " ijl »L* ^V I |>I«l > fllin ^llxt <|> j IiLluj jljSall > [Jl »t -v I 

.ji tnt l <». m 1 i Jjfc oLjl uilflVI 4it gtxt&La 
u* JiLaujll CAjLtt uiJilll ijj «I 'iKki ciLua^LL ^JJ ^ ^~iVi ji Lj 

<Jx6 Iji IjLut* £-sljll ,*ia &tu 41 v-fllilll IJJb ' b j .' lJ .jtiiC. jjilaJlj ^jlaJI (juLJI 

.oLajkll ( j* cjIjJjx 

4xa 1 |Ajual <j i L&Lot Lu^aS laj-uiLa. ajli » *if L jjjSJI j^JI jlailui llAj 

<^ixall£ (^jl (jljjVl <UuJ ^5 jjxtiUI jVfl wr. fJt gxlijJI ^JJU* jj S \<- . yj.J ^ 

<j* ll ' iSLaj ,_>uL> Lja.j .<4*111 jiglljl Jila. aj. /J l u La JSI j&ji ^flv nlijjj 
.^LuiiVI £* Jla. .jLMO, JLIj IfLjij ^jIL ^ill oLajLdl laa )l; u..^’i 

^ f&il Jiajll JLSII ^ olajUl dlj£ V L!S1I iJQJI p^J| ^Ly 

«jl o^i L>^"J J°jLi oLs^LlLLs -?_/.l d‘.H V^^jui JS" 4 jjLu <i > l- L) -‘"j~ 

£-° KjiKjn 5ijiaj J^lSj ,jl) <^£ll <Ljlaal CtLtlji JjV ii L$il <Qfl 4 ■■ M-JI 
U^iLSjl ylj LLajj oL^lxl I (jSklj ^4^1 t —a 11 cL^iill <ulaj iaj jv Ur [ yjj In’l l -v 1 1 
(jj J)iaJI <JU mi aj <t£ J»"iU (')ijjjyaJI SjSaII Jaj jij fjjtj La jit Jjx 

< *‘‘* ^ iSy^* (jg tWI (jJg Li.i o » 1 iiM.a < K^ |1 (gjljf. Ja (jJt Lij 5 ^JI aiJLJI Jx. ^IL.- - jIL. 

LSjS.j^I^y) jljJjj* iLx. iji '.juljx.' ■ u »L.j Jl> x’ JUI jl LljjO L U»Vlj.._ijl£llj 

jU ollll ‘uSj . Jjiaillj CaLa^all <aJL Sjie jic. ii V. . f Ic. Jlja. ^LJLx 

4xyail fJUJI <i*ai Jiij CulS ^ill) Lxui j|i jl <1 (,iia o^-j^ l#Ja jj<-*;■■• tf jjl 

^ J! (r-'3 TTT-To ' v ) u^ 1 J* sjsji j* ^ ^.VjUii js .-oaai' .(ji iii 

. 4*^ii a iiill yJt ujJll J,'l, «Lill JaJ ..ja^ai xJ, Oka. JjU. ^jUT fit jLija 

.Mjjill jaaill <jI1u «J)j yitl tf jJI lixaV jiiluVI jjt jail iij 
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jlnl ~i 4. * 1 1 U Cifj Sj-ta»Vl yljjVl u-i 4-^jj . In 11 i_ulj_aJI jaJU jj • ■ -j 

(£jUkJI m - 6 jjt <ULaJlj - i<LulLJI JoLuijVI Jljja. ^ ^j~a cJljLa jl 

£ ~ i .. «~ t in j| Jjj ^Vij 9 S j-A j A»i t lr»v jojj J-3 Cj}^ (j* 'JL^- 4jI ,^Jc 

i^lall jkL^JI ^-o£. j* ,jul i~5L llA u^ii .' tjjlj 4i^jil q ■ ‘(^jliJI 

:ji i i t . ^jlaJI j ij mil jj-ujjLall jcLullj 

.ki^>>9 jg-Lc l$^i jjjJI 
jo tiifjLULS' 

«i‘hl i» > 11 joLSjJI lift jo j_o .hj&l ^jXjC IgjjL&j ^gJ 
. uLui u_9 lj ; l« '■< .Aiifli 
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: ^LUl JsLLJI 


jjljll Jirtj ujIuiV 4tuc 4j }l"kn.0 ijUluil .°HC jljjf <j*J J^itii _ 

oLtfLdl I [{IU i.ij J Li^ pl 4 «j>lnll Ig ^lll 4 jU 1I oLajJxll _ 

■ d jj jualj (^jif lixfllj t Lu ( jJ8 1^ Utluii i^Lucala jjfc 4« Uttio olj^j 5 >»u» 

. 4 ah -v 11 4 » j t i nt I 4-a.jl alLS jljjl 4_uJ ^_a (jj) j.<,nj*ijJl Jlu - 

4jjlj-aJI Kjb . n L ij Jlj I—itil ijljJl |^u-e>LII Lil oj a ~'il jJilj 

■ 4fliii lfll l jU u^uUJI jkjicj 4jjQ^n5UI cLjjjdlj ^Laia-VI ^kj oLjLajiVlj 

4-ftjUll i_jIjjVI ^Ax.iUI JUjI tjji ,JS 4 j j11 ■ ■ ■• _ 

t 111 ml oUjkll jjJt Ij’ll n Sjl~~ 

4 K t t i l t aXj £jlj_|l j\l LjjjJaxa iucV <ULuj J il-«.~ j^kaluu . 

• Lb ? 

■ ajja.Tn ji 


40 





41 




(r) 


» C 

jtJaJi Jl$ ililjjbuJI : ^LumLuiVI ,jJi 


4 jX~i JUd^l ii.ui-Tk.1 jLkj £jjujl ^Jfc f.LVl 6JJb Ctl—ajlali J-J j « « £ I j ' al 
(jaiuill > - A»1 (jl illjt-*.*' |j«J .fJWI llSIjjj ujlul f jA S hj tLi&U i^Laauu 

(f 

LaLc. i^LJI j-xC jLS AI M i f j)jl iJcLuujj <oLo$l, » II j >/kf. Laj LjuI ^JbV ^j]l 
4 jjUoJI CiVVI ^jl inn . IjJSt oUj UI l jxot . Jju jJ Llj .LajoauII 

lOL^kll £-a JaUuJI | jJt LuIjiS ^jl i/Vti jpj Jj iiKMil 1 cJjlali j\ 

CjVLaaI k_ixtL-*j| Jj-fi ^Jj vjxuj l^aJI jj iaj ^S <l^JjlHt lla^j 

J^l Cy>J «kjljj 5JL jlj-Mjl J^>l j>Aj * J>tal J J>lol CiLflLu-A Jic. Sc US ^Jfi.1 

• L^>( 5*>S J l jJ -a - qAa CjLajkU j u>f jjl yLtSJl jXfftll C^JUJ j>Aj .SLa. ^jSjl pi * a 

- jJJI j i^r jjj .tiUj jxc j-oVl J)l JjVI Sd^lj Sj-a •• 

<LuL^±fl i a t j iUII III 4iUc 5 jV JiAiVI ^ 1^ (jjli I I - 4_jj 

. Ij 4JU J ^,HU.ul jl jjjJ ULojUkLA jjlS Llj «<ifcU"t‘V I <txSb^]^JL» ^1 CajIS 

jkj^-Lo jjl *^JaJI ^ Laj Lju Jj^SSJI jIj-51 £* 

j-ai\ Jxl /dLlj ^ ia j>-A J >a -v l llj . ^xL-J I a ll jjc. IJ-lju JljLo <Gl j oLojJxll 
jjlS .<UlLuaII ^ull jjiic *4 a i mi ^jll ji^fc>11 ^Jl >Lk li^Jjjl j^ju jjl 
jl jSflj ^jJI ^icL^all jjal jjL| ijo j^ aII g at 1 Sjlj^llj ^fLijliLilI .jiilI 

fkjaH jjJ jjuLoIlj . (JLc-l-U a/* 11 Ji^Uf tr* t •* d* 55 
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•*iKLI jjoJI u - 0 f UVI lf* ialju j3Sl L> ^. 5jjli'i <LLl5j <ju>jfiil jjia 
J* ‘ ~ < H (jJaJ-l JaokJI jli I nrtll jiAjJI i Ijjirtf t jk oLo^kll 4 -UlIj ^jll 
II ^ 1 n I <-> ~ 1 11J »<< aintl l oVVI J)Lk ^ualj J_a. JjIjjJIj it I 

:>LL5 tlUoaoL J^ajj J)l jlSLaj <l jj i ni l ,ja jlSj «jjl <Ciljllaillj <J jfl-i.i l Ij r^jjlollj 

, jiflf Citric a jjh .. jlajl 

(£jjjjl_a £jloi j-f-c. Jl j■> ~>H ^jJLl o .ulf. I it *t -v < JIALI ■» <jjJ ^ » 

^jr I ’11 n il 5jjoll ja jlSi cJljla < Holbeck dLuljfj SluJLI SSl-«tl. Foundry Street 
jlfj-^ja Jjlj^Li (_^lJ>a JjuU Jylj Juin j iJLijla JitaJ Jxu ^'iki gj iLjL 

ja CjLiI ( jduiVlj jj ta «H ^If i 4&aLui a .X J| 11 a | ^a <<Lta)LL <Aoaj till J If- 

t LuSJIj c l>LaJI Ij ia -i Aj Jljlall CjLcLuJI 5jjj_a t—fl a Ja Ijin-t*. Jjjjll 'juliVl 
tr* ic.liueJI Ja-jj (JjLiaJ ^jkaj £Jjaj Murray ^lj>aj .jk^-iiajl JILLSVI JjLajy 

4jjLA-JI CtVVIj oljlaUll 4-C. l‘nrft fj-a jjol <GJJJ JjLfl -J ■* f JjaLoll Jjj£ll 

• iSUalL jljj lfl*4aa> oils (jill (£jA.Vl CiVVI ja JjJjlII j i nill oVlj 

J»-* i J I (ja ^aajlVl iaJI £* LuV 4-ijlj^JI L^ j ^i ■ -» ^yi iflUall JM «*..■! d .Lrj 

jLiall gut ili J&lj jikLuJI % 1 11 Jjsa.ukfl ■ * * J 1 * ‘J J I**.■ < « *11 ^ »‘>l S«l I 

I gj l tj'i m l jj-jj <- _ >!. af . j_a ( u Sj'il S.ll JJuiJL) jLlaSlI o^L^c. £_ajll (Sjl j^IL) 
J lrtf Jolla jl L i at. * uj V Ijll f^klj . I j^ juUO 4 I 4 I 1 L 4 J ^Jl L^Juljj J^a 

J^oal (jjLa-j JaalalU Q a-y^ li o yi £a«j1 <Lli.iilL olajlail »j fl a - J,j S ola_jl*il 
t_ijtlV LSI $ idLojVI Jjjj JljL IjLaii . SjljaJI ji JiaiJI ^.J^ia J^a «ul ajil.ul ^i 
eljl ilt ’u .i 1 1 oi lal Cio S La I jl - wiLtSlI lift ja c Lj. i iV I ^_a ijjla jSlj i<bloVI 

5jjSiall L^oIjjI olajkil jjJ jyjfc t-ijJaS Jjl jlSaj <l j^.. ll ,ja 1 ^~i r ■ ■ _ 

i 4 jil trt j a j_o_JlSj .SjljaJI jl 0 . </ . Ka i J.i.oJI {J le. ’ t$lj>a " JJX. Lalla < 6 JaJjJI 
• JLLa CjjS Laa jjjSj jjS*U jjjUi ll JolSj t^yuiLuil jal olajlsll ,j| 





O La bial I Jjl^a jl jj-a. u* ^ ol—a jlaJU jc aJS-u jj^. I 5 ^ '■ IjLe .. I *» ■ •■ -- 

I fjt Jiaaiuu ^lll SjuJaJI oLSljiiill IjinJ AjjjaJI ^Jj llLiatl (g jjj ■ taQ / < A |j Q ■ ■ « . ->.*l I 
CiLa jle.l I Ai l itnn 6 jLo ju La <j| , Isj t it I Jj*>j Laaj *d «KII 

*-»l aj I fin JA^II jl V) <i_u£il j-0 1 j A j . a SjJ-a-V I <jjVI jfJa jil . Lfulj jj_ua>jll 

■^■A, A A ll | f I A I. I1 Jjt Jja ■***»*»- ‘ ^1 ■ tj LJI i ■!> 

«oVI i Ai VL ^JaJI <1 1 n jc oVjUJLI j-a Jbjjutl jjj jl * I *j 

jt JjLjlJI 4,If i <i S a i Sai tf .junjl jl (jAa JI y, ilt,ii.uj !«'■' ~a JaL-a-VLi j* ■*■ 11 a |l j 
j*An J-*jJ iJ-ILUl j n i -a lj . I a -»■ AJjJ t n cljL~ -i. I (g-ll ' I y_A oLejlxLI 

({LfLUl ju <LJUJ iJIaSj) ^ ■ n»‘ i l oLqglall jjjjLo ^jii <JjLiu> ^ Laic. j_Jic Luii 

j ntjj LjljjJI q!j» i nil jAju jljiV 4 ±iaaij ^ i .‘Iha .^a i a" 1I a jl ; 

^ylc I j i n a *i i ii n oLajIall j-j j » a eli c L* (jllic uJLIa .^yJLJII ■ a I i/-i*i I jjJSjll 

. I f i—lJLuiVI ja JjJjJI <JllA jl <J nu -iAi. l l! <JLijLaJI jJh Lu&Vjl i4_J| J^ajll 

ilxiLj I n ■, « j_auj ^ <JI n «~ii nl l*ia m jj (gj_ll n^.uill Lfll (J Jc }l!Le Ifij-aj J_fi 
(J-A S La I a ai LU >_|I-%."| jJ jlj ^ n oL q^LlILj If ,~i J a I,.|~| ^Jc aLiuVI «^.L~ ...•. 
fjuij < Lull I jl <JLui^ll l _yuJu _ ll n - J n ~v~i ,Jjb S ^1 j |al ^-C^lA^uj j_o| q Loj I a II 
jl jxl j» u.. n . u- i iii > £-jLL CjI j oLajJaU J-A S j\,fll~i -a. n j^-ua A iti ^J| oLej.La.ll 

SoLojlaJJ Jlcu jl LAjI jlj-uJI <clkLuaL 


jj> j-t. » ^ juS JjJ jjSli jl uj *a ~ i a til I ju J/k uiib jja XJul ^Jj I ‘ii A jl—o Ijlj 
jLj Jj fl ^ oLajI all jiv i A i jl ^1 < LajjAAi I f.a.o JjaLaull c iltijj-i ^_a oLajlall 

(fA*j .. 1 *v il l ^Jc <ujj -tllj SjLVI jaU ^fl i<L_u.Vl 6J-A Jj_a j| ? tllSjJLi 


. <jic ' \ 9 a a. 11 d | .a. pLajIa nil vjbjXl d^ I 


Cilj < a j i /n ui^ju j| La Lfll ^Jb <oLajla_ll jaL I nt a <j*il 8 j|l <jj a i«->ll j 

^nnn jl illiti AJj AA . plj iALjil g J^J II jjj <Jil jmm V i_jjLuLj | ^uLa1 ^Ijo. i 
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illljj d 7 ~ * ~ *J I d 1 ■ I ■ j 4]jLxa JLkj] fij£5 (Jj! jjj ■ -*« « ~■ t LaiaJI ^ n. <j| 

<Lt LJtil . c 1^1 ^xc.j a^aa a IjuaJI i^lij .— jVI (juljll m 

In‘ij*>i Stephen Hewking |u^a jLlw ,jl | ^jA <Jjuj J■ <nt n —ijlml jall 

jja jLS ^311 yLj^ll jAj A Brief History of Time jj^jU >=.>-« " <jLi£ i_alj 

i_iIj£]I ~>~itii~ <UjLxa JS jjl :5ji (j iti d jj^aJLI <_a*juaj »la n« ■ ■‘^11 jj &| 

. ■ a.x*ll ^J| 41a 4«»l I ^unlll JJxj 

- I m i Al qq VJ 'i-J UbjJU oLajia-all lu iCiLj-vlII tji JS ^y> ^ *jil j_yitj 
ola_jlall (jj^A I3ti <o5jll (jo51 ^yi ^jujIj jjLUl ^yJt jjjWill ^Llij Uaaljaaj Lc_$jlo_ja_j 
jaj-i V L_a ^yi Lai *i» a i_J ^ a!<■>*» jl i "i^«j £j—o^ll cJ3 j-ii Ji ini a"II JS t> 

.^ 1 * 081/1 j_ylfi. 

(jlij-JI CiLo j lx-alJ £uJ_aJI Liaj | in jjuLujI ^yjfc j~ t‘i <( j!uLajjl LajjJj 
4-j j' i n . ~ La <jl ^yj] l^jjJaj ^Aa. L^ijyuJ ^LuiVl ^yalj-5 '0 - oii . <Lu.iIil 

JJJ j5j . viljcjl JJ3 4-1x51 J JlaJLaJ (j^Xa ^yJt La <a.flj!S,j t_55jjj La oJa. jjt oLa^lxil 
liiXaJI 13a Jax 1 «K olijaj] liwLtjjl jlj US 4il Liklt jkuijl Jlaal a 5...4J ail 
(juaaiaj iJLa £^-Ll=> jli <J jl-i il l 13a jja L5}Uajlj .CiLa^lxll Jja JajLI 

3l3j Ja5l. n i i l (_j-a_jxlil Jjl ilAai ^y£ . 5 . 7 .a ill l^aaa laja. jj jSLi ,jl 4ll_ia ^a IjlLajj ^^5 
<Jlj tjl 1 ia I ^LLjV dUjj < I JjaI ^jn ft hi I (jl Jj^£»ail Ullj jjU 4jjljjLa£ _^]&LI 

UJ3 <ja .4alla «(jLajII jja 4JaaJ ^1 IjlI.'A.'ij L yj uluJI jt-ifi! Jjl 4afl n 1 *vl jl tfl 

Jjjj ^yjJI J_y.fi < JUu.1 jjja ( _yjJI ifilll (g I < LUaj 1 J5V I i I Ja.V I Jj I jjrtKlllll 

Iifi jja LS^Uailj .jjjl C>1—ajlj-a llalj Jaaj j^all ( _y^_fl ,jaj <|> hr I 4 iti fij 1 n 5 
tjl (_JI <JLaJL^VI 4. _i .i ni ^a 1 j m^r . ■ ■ ..I't" jjl j_y » _i‘h oLajIa II jjl Innla 11 ‘1 jl~*l I 
oLajJxll Jj ~i 45j_^Jall fij^aj • j-5jl O La j I a, a Ja.Vi JSV I JLal^VI Cilj <1 iIa^.V I 
ijt 8*ii 11 a l L£^iA^g ^jJLa ,jl jSU U nJj CiVLuaVlj < Ini 8 .-.VI «*-. 1 ^J| 

jaial (g\ Jac l i U. m jj jjaoJ ,jl j_ylaaLa jfij) ja.1 Cj_yii ^1 l jc. jl j ■ t i ll I o^lajla 

.|<Laauu ^ic 4 i_i a -> clC ciil^ <jjj < Ijlkjl jUaaVl JajSi 11 JLial ,ja 
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ujiLa. y-t] - J>Ej , •oA I ui ftjuA ,1 o-flj CiLajlo n II 4 ■ ■ >•.! A. ( j_ a .‘I I*. ft .lj 

JX ^ ^ olajkll jjJI jk 11 Lul t > A .CiLq^LloU i *^-11 j-il * at I ^J| „ d * fj . lj 11 

/y • jjSJj Cfr*-» JLalaJ iJllA < JUII Jjj^u . |j>la~-..» LIS ujj £>u5L*2o 

511S-, ^^iti Ji /'\. 6 jj_i j^ki JL^La.1 JLa uUiS .^ 31 # 3-0 SJLUI £^i.1 <jl 

0 

lj^a.j-a ciiS lj] Lax. <_oL (jj lid 6J&J jl jSajj) J[$^aJLI ^La ^jic. 

i»S ol Ud S JLjSlI c jU. lib <±IS1I ^Stij ui JL^f u3l J^ilL 

,yJLoja>VI Ji^L. l jA illII iiiSjl 4^jaJI (jli njlj JiLul jjl (2/jLu |2 f*i >■*-! ! 

. (4jLo 4-oji nttn i£lui ^ 4 jLo l jlc. 5oj<»fln ‘y T *J ■■■) ‘/iY 6jl jiaj 

)klf Cuiij J-2 CuS IjJ S Itt'i till I (jujajl ^jjb oLojlii.1 d .«< Jjt IjLofi 
IjLufil (jljj 11ii 4-JSJI ■*!**.» a i jLa iOc Jiluia j ^i .**■ * -v (uilLui >» t^.1 

(jj 5jJLa^.VI oLjU.1 Jjli jij <jaj .JjJaJI ijaJI £jJ8j J Lola. I 4 jluu j^Jc. - <_iigi-w8 _ 
tIJ^ol ‘ !■■ " ■ j - i" (_f* oLojJxil (^jlxia a JjUu JjI uoj c»UXa«. 

4 *i ll , l ^ ‘ tf* o£* u' 1 Cjuuj oLo^iall jl jio Jjt Sj-ajJJ 4,i j, nalli vlUj jjJcj ^ !»“■■■ « 

5 l jT<% 11 CiL^kll ^4 ^JLiaVI ujj^a JoaL. CiLojln /i qSj >•■*>.■ La 511J 

.. udjlHI ^ Jj “'J jf-^alj ? tf*-* *-4jL* ^yic. JS (^iiaJI 

Jj^al (jill if-A Jkii o.Aa.1J 5JIJ lilllA jj] £ Lajl jjSLoj ^LfijjVI Lh 4 jjASj Lojj iidjc.1 
■ (jJ ■ jLusuiljJ 5jJujjle.jiJI illjll ijJb .vjjlkll 

couj| jij < john Napier ^jjL ,‘io a. ^ >*hC...Vl ^o|jj|| oLojjjLcjJJI jSlil <»l 
o“^y (£■* i' 1 p - j“ i j±a I j if JL2 jilj <>_>j^All oljlnd: <SjUII L^ljjLi 

j-ic ^al^ll j^SJI ^ jjfaill jill oL^oL^II jJLc. Pierre Simon de Laplace 
• Al l ^jSlaJI jlaf.I t jl itill j^ H I Ajl.>.*^ I. . ciLudjLcjill oJLL»l * si 

^Ij-aVlj ^-iSIjSJI CiljLui-o t-<l 111 ^yJI 4—^La. i ji ,jj XlaN jjLS t^LVl ^SJj o 

LjjljljVl (ja (juIjSl ^yjl tillj (^Jl Lo Uli.j < LjJa gjaSl 
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d • ...I-.1 1 oVVI * ' ■ ■■*• l« ^ Ijjl ■**-j*»- IjxiSi ■■** JlaJI 4 * jjUj - <-> j- n a l l 

.£jill 6jjllo • jljJLJI <5_i~r. ^uj Cilajjjle.jJll J» a~ i -(j Ajfl'il l (j-lc. - Jjlillj I . - .IJI n l^ajlj 
5_o_jMI djj~-v~l o : ti 11 AlL ^A CiL ajlt-all .lij \ all b-SJjJcill jU jLajJjj 

• o! (S^ JLola.I >_i^1Lo aIujIcj! £j> v_M-uLjjj vii-ia. Ja 

I = log 1/p c/\jl = t 

. h ..1 ^1 1 Ijj^uJ ^lLjw ^Jl JaU ^Liau jl UU^aJI IjU jLuj 

EjJjlII jA ( La c^^jyj <ti.'I a j Jl u aj ) oil.l-a.Vl Jjaj jA t o .fl. la .1 <4_ajJxll 

JSLoj jjHI ol ilU'ilI Ja ^jVl .loJI jA Ijjbj .. £il.la.VI oVI n~ia l uLa. 

. Jliil J i 1 1 ii ( jie. - c L-aVl jJe. jjifl . lllj-a 1 n_> i 6-lALiG u \ L$j i_i_>-*-dl 

Jj£j Lojj _ I ‘U^.Li Jd _ ji i<*»~5VI jjij <4^11 4jJia. Luljj iulail JjSij ji 
Liijj-a Le.lt ifil iXaJI ,'\cS -i jkSJI d-jJ-jJ « j»fl < nl l jJLmu !j& I—LjjJi oiJ-aJI 
<jjkj Jj . .L~ yj > 0.1 ini \ all jc jiajJI uij uvij • < lj» i tn Joe jjJ j l j v (j« 

Lli ^ J^Sd Ci L»$l*Jll Jl 4fo.j £jlal Jl ,_yj «iUj ^>Laji*II 

i t> i tU 1 L^jjbLuu 4 lint*. 

, 1**1 1 aj .* 1 1 dull * <J I« 1 ■ jJ ^jll <<Uj It nil I il ^i*>j jlj LoI 

. ^Ijfl fJUJI J^L^o J^J oLajixll o lij ikl Jji Sj_=Jj jiol II 

JjJS ^ i^L^oi (jujG^oj Jjj-AaJI J_j— all 0 1 _i‘ij t i jl * ? ■<■» i ll Ixooj 

. ^Ull cluoII ol j Ju -~.lj* l ji ^ui^ia^ui Claude Shannon (^)j^iLi 

~-l ■ . j .a~II j^j a*\ 5j_jX» <»oi ii > JjJ Cilji~ia n Cnh a J pjLji JaA ^ . ~iaj Jj 

^lik, Loj2 OiiAmj <JjjjijJI J_^alI v_ aj u e>l . * La ^yS IfjlJ,l3 6jjj (jlj JjJ CiI jiiaut CiljAa 

■~*j»*■ * I .ciLijIill Ci >ki ^ib i iflli i i-al ol i iAL i {Jlcj jM .ru * ^Y • • N — IMYJ ,‘iuLl (I) 

(^ajlll) . jjill WIJOI f-»l J _|~ .I. a lll CajjJ Oajjlai 
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^J*JI ^ LfiUj . n l J. Atti ( jjl_JJSt. Om Jjui ) jjlj^JI ^yA IjMVn ml IjJC 

>illS II : I |j i« .‘Ii ... -vj ■-•! » r ' J 1 ^ 4 ■ ■■ >*jllj 

<ilj (^) UNIX Jiijjj Jl .jjjJJI /' *)c»l > y ■ ••j**l jlll t JI ^11 

Jjj J 1 — 4 . .1 ft I jjl i/I n J_^l CuL^ < ■J.ft.'l Lfl I oVI lolVI Jjl ^JJjJlII ^yA I jj 

Alexander ^|u j i.... ^ 1 1 ; ^LiJI 11 ^. ■»Li •*‘ i * - * ■* jaj . 9 > cV ^ 1 ^“1 11 

•> 

<uLS. 6 jjj jjlS i l it a . .(jjjLui 4oS J*t ^jJI JLaJll jjs Ijjb ,jlS .Graham Bell 
LfjLa tjfJ (jiuJl Jjitj I n . iV ^jai .ju£il jjL»lj ijjjjii .-.VI .^~VI c lj_=J 
<iu *t 1 m Jj t ., 0 j.tc .* ^1 J -k j i ^.jx. (2>-o .i^TliII ^juLii -US Li julsi 

.4_i&jlfll I 

v_jj£til u& Jj.TL.rll ._»LHc. t ^yjc. I£jjaI o’lK iloa.. L_Lo LilUn Ofljll till j ui I AA JjIS 

tr- 1 ! u>sLi Jij <i*aHI ^yA Jj (j itr a SC. Juuj ■< »iL*ill 4..11 all 

vJj^S ^yA ^.- q . m i J I jlj* • -I jj;\ CiVLuxiYI Jikll (jLaVl j 1 °j~ j^oll 

JLtij La LfSkjj plj 1 .till SUI J ■ ft ‘Cj-JjJoj Jjl t_S-ijl=JI ^yAjj i/Jj-Tul I j_u& 
<ll ^yA IjjSi I jj» i.it ml S_y> u&a tvluA.rt.ll CiLujJaII <Ljjui ^/-oG jtLUj ( julutVl 
^^tjj'Jjl ill j If i.-ujJj-jV I 4,^1 itl <j_£. I * j ij ^ I in jl -4 j< .~l .j ~jl . Q j ..-. 

if .(. j y Lil j ^ . t ill 

^Lll ^yA Ljji. f i . Q J JjVl jtUll jjJ jjjluu . f* *v 'll IjA JbLa. ^joj 

.(J6LI J tit it ^jJc. pljjttih <Su-vi) (<Luljjjs) 5 uL “Lajlixo JjLat ,jtj ^jaJuII « j ■-*.«■* JLajVI 

Jj ^plc. NMA ^U. JjJU aLau^jI ^laauu jl/j jt j jlll 

(^jjII) .Jj {LLjj ui J j^ ui>^ 

.UNIX ujMil&ll ^y>\ja\ JiluJ ^liai] <U^U (tj 
jS LajjJdj l^jjiji/i < N^VT «^_oLc. <j\j UJLLc. * j.j.- 1 ->. : C Cx«^JI cil 

l^olc. CiJUJj J lj J Lilia L Cu i a Aj jjUnjojIS JjIjJ - 
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j L£ Luj J^LluVI J j.a Sjj_La 4—jyg-il~i 5jjLa_a JLuijj j-a Vjj 4j| j » jI—J li J5 "tr. I 
j_C.lj j—a IjJb j£kJ £jiaJlj} j *■ Laj i a Jj tli^lj jl jjjjf JL_uijj Lj n 1 »«« 
jl.jalr,I jLi <^_ILaJI 'jj 4 _£^ui jt^iAl 4 fij ■% ^_s J-a.J>j Lajjxd »Jj ^^-aJjl^l 

4-al.^o^d jaiaVl JULI IjA UMAla 41 d «"->■* N 4-li ll I q| 

JJjj ,jajLii i^Sl J}aa~i Sti . -I I ft jj tji-aitLj JLa. 5jI ^jJc. .^ig ll i‘lli5*i«im 


^jjjLjjl £a .I‘*~ CiLojltJU jl jAj Lttjl *■ I * ■*■ al* ^jll a »jl« »ll j ■«*■! I oLajJLoll 


■**. **^ll JI n‘>*vl i_i^l5a 


I jj jl£l . ,jAjVl cJjlj \ ^ £ A ^.Lc. <->.~i ->.i iSjj «GUl.V,11 ill jj‘«l ■" ( _ya~J 
4*JjJa L^ldjl - ljJa_o <oLajU-all 5*. wll ^i jhil l JLa^a Jjaj LI jij •*•■■«■ -H 

. ja jLjl ciUjI il l Ljlaj :<UuL I ^jll L^klll ^il jL^j ..-.VI. >-."VI 

jljJJI i —ijjj I I—aJb < Jl i «- » ~i I ftlji j^d " « ~ ■ ■■_* jl i/i -a mi jj pLyj Jj •*-" 

. *Uic. jl jJb .ja jLij 4la jfl-i.1 (_^jjl JjVl c^jJjJIj .}Lu£»lJ~jl ■. a"tflll Jaa. jLa.laJu.«»» 

ijSLa jJ I U~i ini .I jJ-d LajjuAja jj£j JjI jj ( __>uj 1| jjj <lljljlil oLojlscll Jl-a jl 

La^J julLuijII I * K jl ft iftlalo jaj < ill* fl ft I jl a lia - a I i_i_jjJ ,_jija 1| Jj_dj j| 4 j*iaj 
•Jl—II j* flail (J‘| d*» Jjj ol j-.i-1.~ >—a jljj _ t III <jI j il l Jj-dj 1 JjJoJI 
Jdd jkJ jjj <4lL«jll <Ui/-.Lk Qjnil _ I'n*flL La£kj - J ■*»! ■ ..Wl ailaljallj 

jUi jjj .il.ij.l-aJI Lfj ^jJill <JJ1I JjIIj ^ -a l LojS i LjLa. j_jjLu L&laj 
4jjjiajVlj j^Lual_j_jj J-uj ,_>u_Jl jLS cl^-ui ^1—jjVl jl J ■ . .-.Ij.~ 1 - 
Cilj^ixll |iTi ^aSjHJ jl <(£j^l tjLajj - j _■ I I j --II ajJJL jl ojLuVL jl 

Jdlj ._>jSl ^ .i i iI m l c^w J^n~ij jl juli Laij_j ijjjxlll ftjll%‘i j^jll i_i^LuiVl 

Jja 4a Jjj I jl jj jti j Kij I ^d 4ja di*a JJ jlS ^jll ^jjjLjiVI c^jjJI I JJ ^Jc. ja j Lju 

. GsoryB Boole J^j 4jjjiI *. ^ol^Vl ^^^IjlLa *!•* ^ * jjS 
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law of Thought jlSiVl ,*)y t5 (£jj& 1I djjjlij dc.1 j 1 1 ~> ^Jc. la£(c. J_jj jl£ l '«*«» ■» 

jl a i <iV l :£>taAj v_kC.^Ll)l <jj i t « j ll jliiVl JS Jj~ I < NAo 1 ^Lc. Oj-uu ^oll 
C(ulj-Sll (gj-aJi jJt JLUI £i - t- a ll J^J-A : (J jVL oLj_S J[jj J -$-J—.. ii j j . jLa.Vlj 

U^J ra jl I jJjojll Lfl^Lk jtVM ^Ij ,>A jll ^joll OIJI ft »11 d j ml mVl 

cLujjjj ^Jalll jtJt. ioLS 'J idajftjJI Jjjliiilj J.^la’ll . .I ■.. -. <_jj jJJj j in * II 

I 4 JS > ^ > 1 1 oljJt^UIl a j-A J-j-o ,jl ,j-u oJSj . jjLSjll 6 jJb t jlc. I iiijHilj ajx.ljJ 

^ ■ ft lll J J . OdiljJlj j 9 i /ft ll : i.in^i (jj-ftSj * I ■ -.1 ■ 1. j Iftf, lJjUjjJJ l-Ac IjaJ JLljj J^jll 

bit jl binary digit ^>Ll>JI ^LSjJL U a.a jl—a^Vlj j I a ■ -»V I j fU, I »I tx*» 11 |jj& 
■ oL j)l«ni l <1j jJA 1 j^ijlai l yS qIj. Ii t i l l jl ollulf ^j^jLa ,') qj LJu ,J»«"...I Oflj , IjLoiJ 

qISjaJL I w I j L£ jibftll ^J| jUlsVI j I - dj j i U. a Uj-. I/, a \ a j _ jj-aj 

g flft (jSj jtifl -d I J<- * oLajl*_o djjlaj I. ■ ^ jjjiVI ^^jjIuS ■*■«*« ^lll 

<J j-«Jj jjl 3 ' rx " *- t M _ l j»>A-*JI ijl f-tf-l j] •‘UuJlSJI Jjlyjll I 

* C- - “ *^I J^> Ijj < Y\. I jj—a ^A JjLs j_SI jil ^^-Sj .^ijj 

LajJaj ,j-iall <>_jj — xJlj jjujJLlI jj-lj n hi al l jjj < — a_j_*JL1a j_a Ij 15 1 jJ> 

(j-aloi jjo LA jSL l.iI 1 J^iaJI i j8i<-iH j Ij tJ . h" ,j| OXj JjVI QUjjjjVI 

jaLSjVl jaUal »_i*J oS_J .JJall JoSj jLftjjll jvlijl -kllaj J^uoAj Jjj-a jalljl ^Lbj _ Jjjj£.V I 

j ' of u>l] ijl+lll (ji Ioj ^ 1 A a lj <o l,j.A Ljllj ^J«JI ^jlSj IjjL Ijjj Ij_A jjJalll 

Lfilj 1 ^ ijt jIloII d i/>a j| >.j l -.11 j 1/1 all ftjjjj LaAoj J&I ^jll •* ■ j*»ll 

■Jt'tft.ift <_ilo£ di joinLj jLi ^jjLAjft iS~^ jjAj <t_JJI • .l^-l 

• 1—ijjj (juJ I (jLjLa qV I 1 i-uV I 1 u "l . " jj-fl d*i a j nj ,'n -iLiii ^jlj q.a ila .. ^jV I j 

<JLjuij j-ftjj jjl I (j'l l i t i Ja L. . t JI (Jjj) (-ijjoa. jaUcua (juoll QJjjiLa Ijlj 
^LiaiL JSj ( • ) jajll jlj tltDLal dlLuij jdJLui jlu ^|Ul jajlL ■*!> -*-1 
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1 «- ij ,(\) ftiLwj^^l] LflLuu j\ J i n ~i % j <1L^^U ^uJl JLjjjI ^i^jLa jVI 

,4jJC ja I j J Lola. I jJbLo I 

<1 Jduijlau L ^ja-J 1 j| ja - iLi^o /”'N • 6jl ji_o Jl/iTlfkL _ j jj i n d_iJ-> jl J ft'i lft 
I jl_S CticviJJ ■ a*I g H Uft~i.li ftj| jVI J< ~ ~lj Lg-ll Lftljj-a ( • ) ftJLujjll 

LgJ <C.I. njj nl J I n~i-> I jV ljji£ >_rv«*»Ui) .JLuojVI S Lift jjc. ft-JJ 4-L-u^-a ( \ ) ftJLujJL 
. Jj$l oLajl »ti J "ftlLujJI 6J^Jt j2i jaj «/\ • Ay ml 

J[ySj I jl Jj < jl_=».VIj jlL-oVU tj.i i.'-JI ( jiuJl JjLuuV JlaJI «1 « j.i l i. ij 

S j^ duo . La^kil ajjb jjft it~i i fl~i 1 g 11 Ja^. ftjlgj jig I ill~ift.<il jl ill ta . I 

. ^ iltHLal j I ilLa.1 Lai .. ft-ila caV I ftJL_u^ll ^Ij Lgjjidi ijlj^ft I ^jsj CjIjJ-Jj 

jaLol lie. J I < '««* jl£l (JjLuij Jmtnl jlLVI Ij-A j>J n ft* <ljg a hi jlui 

6 jj irt dlj j i ft *tii j^fl i ft t jjlL j^.Vl thJjUi I jl .Luu mi n um^u 

JJft ^kl ft aju<l .Ifli... ^ ‘Lfl .j : JLft oi.t.ltll jt dnilm 

( jJcl Sc LiS (Jaaj dllj jj ■**■ ■ a <5JLuj |JS f jS j I a *diV I ja ^ 1 Ulj a! I jj-5 J5! 

Slift _^j£. Ig~i n jjSl Lac. J-i-uji} JjLujjJI Ja-a-l jl jS-QJ 111 I (_jl) d fllLgJI ^ 1 .1 *> ~l i m I | 'fft 

VL«.~iaI J5VI <1LlujII ^1 j_jjLii I g Idol'S." ml ^jjl LaLaJI Sjx.La1Ij . (JL-ojVI 

JULOfl Cilj ftJLujajli ^ft fUjVl ja J^Jal ft I iii L ii ^JJ Ujaluu ^ft ^Laj 

i (J Hl I (JjLlujII jl j_a Ijjb c i jj ^ a U‘i II ( __ > u UuV I j .clj xiJ I ja JJal jjx ^JcVl 

.^j-iuLgJI U A.II ftJSLL JZjjj , A jjjj _ jOgj luli V|j .xj j| j ^juj LgJjLS 

S jVI IjkjAlj j-eVl jSu VI 

Q laJaj jlft Sllftll 6j-fi j| AJtiu.ufl .JLdCul Slift^ ftJLlll LljUl La Ijl 
Sljl JLa LgJI n i *j i ill j_a ^Jll I -.1 n K II a , U ft_ac^La ^LSl ^Jl ft j a U 
■ ■ ■ ■ lt ^UjjV ftjLftJi 6j I iraft n .ft Util yl| J jj» jjJI UU j ft al l 

jj Si ^ju^a 11 ^.U ft t IgJI n tl i ill ) ji VI aja I JftVl ol oKII Lai i Ig^l jajuui l JiV la j a l 
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^ Jj I jtfli-S o c_a j-& I I vX a * j^ILa! 1 I j_A 14JL5JL 

I iJ j I rfl J4 (LjUjJi I s—Sj^Of I J JJL A4U>JJ 4 j!% IIjjkJ I j| I j| 4_U UV L 

IjUJIjoUfll 


-uLiu ^.i J[ \M\ {.U Ju^p jS George zipf Ox>j £j>* ji <-L>UI j*j 

£-a Lu u ^X. oindu <JS1I JLxluil jl <oIaJJ 4LJaj ^jLjI <lSlxa4 

4-<J£] I O Ijp# > fl* K*l ^.-u JjfkLI Lcj J <tj ClUH I j-Kl fl . ^jp*£j I ^ ^_fl 

I jj^uLt i <1 i n\ jjSLu 6jJlj <JLoJLluiVI 1 ■* CftjLfl Lft <ulUJI 

j-lSVI jJ j mi it I <j| L.Lftlrkli> jjj JilLj < IjIaj j i fill ( j_A u*jl_JI 

uJLllLj^ ^ i < *> aVI Iaj-i. ^jJj JLaiVI ilii ^ilL J^Uluil ScLiSj J ■ *"< * ^jJI i^^Lt 
v-ijl io ^j j ) ic. $J £_£ LxuLuU SlLujII Jjl^j ^j]I jA ^Ju d ■■«• »j ■ 

J j~>~ij I II al'n-Li ^jll <LajixLI aji Jj-a'- jlj ^tilLj iitiXaJ! £j3j <a.jJ 

■ < u*I S ijj-fi Jlualf alia <LV J^liLLuil (JiA al t~W! 

52j_>Lu p Ijujj qLojIi nII j^jLJu U_^l»l jtj oflj Jakl ^ n > <<*» JLuC. I ■"•« ■ ■ >- Jflj 

uAJU ^it ■"■« »j Xflj .<fj l‘i , « .-.I a J .L~ 6 juiLuo j ■ r j| *J .*1 ■ « 

(j, jjjgl n i i. flj5> Cupa^j ^jjJI 61 )()~l ^jJI <La»jjJ ^~ -»-jjUI £_a .-.I •*..«■■■ ~ll 
<Uu.Lu.Vl ■*■! i»*« 11 j I o u t jaa <^£ll K i'iKu JUj ^a ■*■! »jl« «H , j $1Lu. 
Lla.jLal litJ-Skl (jt Lit <U^Jb Luo j_u£]l Ljujl (jlj Ua cJljLa oLajifl_all ,'nlLui 


.<_>(j£ 1I u-llilI »jall ^ .Jlj jt jjjll dllij .. oLuLjjiil 
- j Kilt I J j _t I I I { jlc. _ (_yjLflJ.ua I ,_yll JAl i ^.l -t i| Jal Cm ( ) *11 1 Lojlc. 

I ,U (jjJU I_jll5 Jflfl . I Aj|j U c. I * jn^ ■ aj~ ,‘in lLuJ jUaj Ja.Ij 5 1U<=» 

<-*-« oxuk-sl (jfjM 111 i^yl UJA jja Sj^uall a ift IjGj I j ,j_jlLu. Jaju CtJaG 

<( IjjPI IjSio Ule. *JJ ■ y ~*t I ^yfl I'lUlu ^Jjjj_3 <1* ^1 .-...A .1 I n n Jj£| OfljJI 

.ifljjil ^ytl (yjl jJI <U^1 ^Lui] ,_yflj <UjA. Lufl jJLflJL (yfljil jJaJI uiJajj (_yfl J j JT b J 


! j>^La UjU <tlil ollSi 


53 



^Jjul 4 In r ^ix. :< jlLlu ft 4 flt ^_jl_JI Ij-ft *t r^l ^1 

CjLajJjL-a 5j^laj JjC. JjVI 4_=w^Jaj U£laj . LujjIjVI 6La-Mil Jj <<0^111 oLo^LlLI 
ij ^ aiJi^ 11 JoLjuj^I jj jLuw L ij^ qjL £JiljjJI ^A j^Jb tjjjLi 

. (jUj Lijial |j tjuul^ckl I c Lalfc j 

»_>_$iLa ^jjjli_j] ( jc 4l)jU_a | J2Jul ,jl Jj■% «1 L ua i liVI 4laJ£ CijjJ jil 

j-Sj (')‘john von Neumann jjLuji j>a." ,^1 » ■■• j] .S jll - ~ -.VI 

<-ui5v 11 6J-A n < ii~ (J^-a. < *> j i/n‘il 1 4xs Lia. Ij <(_gj y n Jxal ji ^£j^al 4 jL j • ■—!« » 
,%^ -fl jl ^ Lljj ij*J • Loj^Ijl d " K jLajjj j^jj-SLi • I ** 1 -- UjiLil ( jlll 

a fi 

Cjlj-tLlil <iu i Vita LaV-uj SUI ... ■ ■ _ ^lu ilUj JjU J_fl jLojjj 

<l~ l U-v ^l r. i t_aj^iL« jLu^j ■ d L ii j jjVI 4 iS i-jjJU k I j* La jj < 4 jloLlII 

• Lj-A Ua Vj»* A Ija I Sj_jJ ajjjV I jn J>vi ( jHl I <?vl nil I 

*LjjfiJI l a l «n jaj ji jl£ .'tajLii ijuLLa jl jjA ^^auiaJI ui..ilLa <JLa. <Ll ^^Jcj 

Rudolf Clausius t-iljjj ^liVl ttiiAJyui I jl .LuiPiVI c*z 

.jklc 4jLa j-v'ii ,'ia jLii Joa Luju^VI jxjoai> 

oVLuajVlj i^jIa^ajJI Lil't n i Lu^pjVI jjj <L£^Lc 4_ali i^ijVl 

jj^j '"J ' ^ 1 1 In j nKI jl <jjl i«»»ll Jji a jn jiul 4il ^Jc. < Lgjljla CjlaLLj 

Sj-Iojj Laj| Lj aVu-u a i L <4jjljall Kjnlij.lll ^jljll ,*ijLflJI Lillla ^Ij lialila tillj 

,<Uc.Lola-VI J Sj il ,^~WI ^Jbl jJaJI ^Jl Xj 

JlLi s-> >^ lypX ^ JI C)l * 0 la If ^jbl j4 | \^0 V— \ *\ *T| jjJ j^aa u«(') 

<ajij| (j o >n i Vi i i lj jM jiS iiijililllj <IoJI oLaoL^II yi I jp » ti11> ILkj \o ♦ 

,<Lojluil CfUailjjJI tjjJAa.1 

Lai \% a ^ j-ij i ^■ ’i . r VL Lita-Okl <_u^jJI ^~j I 4 t ( jl>^ : ( T ) 

Sllallja Uu i tai l (l^i j aT jl J^jojV jl jt jJljJI ^iJLo A^jlj-aJI Kialkill »«H 

.CuLj^aJI ia^iaU] <3killl ja£ 
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CiljiSlI ijUaJ JiLAJLujI JiAii J^u 

J . 1 *' 1 "' 1 ^ <_iL£l JL i_iSj «jli ..-.I ^11 <Lj 1 m 

,(jjjaj i i,j SjLc 

*j>W ‘j**^ df+j ‘Jbf Ejj-w : 5 a 1 UjJI «V>a Jjj i j^-%, 

olJS j> L«j «LdLj j> 5_#j_*il jJLc. dtlA <jLuji 

‘cT^jLlH opL-i jL?j) ,>» J^UaVI (J l£. L >ailjV liA (jj ( T )jjyJuuuj 

*> jlisVl (jic. SjjSIlj jSlill jlua. 

ul>^^ c»liLiuSVI J^l 


UiU - csjl tsjl jl J j'oi Ji jLS uj‘ : vlS ’Jj-* Ojjjj* fJUJI <4-; J! JSjji ,> <JL^j ^ (\) 

. .* is L*jJ 4 jlS»i jU tjjjej >>• ui^i.1 ~<s n - -1 1 jjj cllj jlS 

•ijutGoij jJJL* <J£Ui yJt 4 Jblui 1 
.^Lkll fjUJI Ja.^11 jjjj jjjImu] i-iliK JU.I _*iil (T) 
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: tiJliJf JLaaJI JaLLJI 


.‘Lcjj-ijlL <iini ,jl IVi^njj in olajixil j>. j)(jfln - 

oLtt^Ldl (jja 6 jLsVL Luilj LSI iti.n ( j-o Jojjjj C»l—B^jJaJJ jxft.i l _ 

(<UAfjJI jiftf. .“.Kjl I JixiJIj SjljaJL «LjIS-b) 

. jl jAxatl L] *Uifltl J&b bit Sjjxull jjJb iuiiLuVl CiL^lkii 6J^- 

<Ua lillj^VU IJtfLkljVI ^Jc S^y I til l 4j ^Jl ^gJ- ft U iJiiLlA ^yjb 4 -o jJ.b J. I . 

4-Jl-n.~i.-a.I Cilj CjI-L^xVI Lnl ioLn^l*-ll ^y> (_yJtl 4-a.jJ ^gn -aJi J I n~ I 

■oLnjIaJU ,jji jiuull jjlll 5JLJI 
I » £**_** LajJ Ln^JxLxuj IjflitiJ (jl LnflJ Ut <Ss USa jlxxaljlu (jl jlfijjj jl j| Lo I jl - 
^yJc (_gj ~>~i (jl l jJuxu, JL&xa-VI 4 JlLuylU 
I4 I iJAjU MhJ jjf Jjljlll 5 jOjS JjLlujII Lo[ < jIa>VIj jtiU-oVl jj-0 J-JjSJI 

• j ^ Q | ili n 
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(i) 


tj\ ulilS A 9 ±S - oLuil : fftliaJLJI iu aS 


L r > jM jl £* (')ft/Ic Cartney JL#j Lennon .aV I .-.LI... 

c*jLS Lo£j Life goes on SlxaJI jj j ■* «ll j^ftLI Jj all a. ...j l l 

Sia.lj aj-i jjLfl i jkLt jjoojVl La^_a_jjll SjjjU. oLutVI jiSl jjja 

Lh°^-> (_^ajLaJI Lij4lLa LLw ( ^La . Ui^x. La £[U I fl a nr Ij olji.i.all L■ ii 1 1 jjji 

.jj-aJac. <Ua_4l olj 4lluj 

jJ 

L^ij jJ a^Laaj Xui i LjjjXj I ( j K i Ll jla <(jAjV I ^Jc, £ I > *k Jj_a.j d « a » — (j I 

IjxLi ^kjj Li Li i Liii lifi 4 a K . J ^jll jjjll ^LJaiVI £aj . t*a II 

jj_jj ^jll J I j... 1 1 jjL* 11 jj. Sjjxll a j —.11 .-.I'/.KII jjLkjj Lt Ljj g » » !<■ 

Jaaxi jjl <JL£1I jt J i ul l JS J i n J I i t i l l I uiS : 4w>l«ll jjljill ^ Ijl^uj 

SLaJI cuiL l/» a ^Ja| 6JuS> Cul£ ? oflaJI 6dA SLj-^JI s *5 ^It 

C& Ijx ^Jfc <LU.yi ^ SjxaS a^iaa. jJaS J^a J[j1 jjl ^Lt^JLII J^VI (jaj 

JaHu U <j(j J^ ilui J)-o *Cj IliJuIl oil < La jA Lj ^jIS Loj|j ic L^ljJU 

yU jSi . ,UU (ja jjLojji j'la fl 1*1 aa. 4jJ .. (Ja.1 . olojiall <llj i_Lj_ > »ll LuawiVI <a£t 

CjLj&_o J^a J^u_u jjl j^ai ijl n^l l ujLL ^jJI a^^ull jjl jLu^j ,~H —fl 

<iji »jlci LjS cUJ^^J ( ■"If) <slL (\\A»—\Af•) jjjJ ,~iu , ^IS (\) 

(^ajlil) . Jjjj. t i t ll ,’i vill oliliuM SjJfi.II jlujll 
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jiaj jl jl.itj j afl S ilUj£ | <e^ toll gjA* i 11 Aft 1 1" ft jxVl IjJfe ji Uj .JLsSJI 

. 4_LaLS ijjj jAlL ajl j_=J j_j_So jl ^ iA " b_i J_ol£ c^u tLjj jl — ^j»lS — 

jl ^ .Al ijl ^JjGu i_8j ^ j£il_j .‘LjjaJI oLajUill ^ <-ijj -kl I JSLill ^Xa.1 sifij 
4-JjJ l _yj^Jj 1 7 ~ (jl—4j-f (^1 4—1 ^LL jl ,'iO-l .ll-fjl jl 4 fltl lj_fi SLljJI - fl flj 

;jU)jj|| JJI s cLia.Vl |>l« I 4-ifil^ iiljj — uiLa^jJ — 

Ij /..^ll ^ If IjjLfl I * '.t. ^ 1 .i-ii j| U ^lL) . a.< ,, : jLujji j^a JeLuii 

# * * * « , 
jjjj <ILuij J^-uu jl jjjj liil Vj.^. >_u& S <jUlU j_axll SjAfaaS c lj -^1 j* Jjjlall 

JUa.Vl J£ Lfla .ij a~> ^j_a. Lajla 4 Llu i_aVi 6 j_lL*J LajUL mjImu jl ja j5Ci ii jl 

fj 

(_jji ^ ititL I jjb liUaJ jkl) .<LjaV I SjIai.iII jui CtAiiuSI ^iil ilia ■ .-A ,4jLujUi 

jo La jl£a ^y-fl j-o5Li iiL^VI jl ^a ill.»l liLail CiiS jlj • IjJ ^liLa — La Lai itlfia — 

^jlibil jILaI .Uft i jJ Jjl jiil ,_>ijlalj *|j 11 j u .till ja ^Luuj <iiii j jLa im 

JljJa <j_ } i i-i a ^ilLuij ^yiij jl ja J ^ llll (£jiL i_8 j£ a ja «3~ .. ..~?\ I Luo 

? i Lii . nn iiJao aLuiC Lac. I Mil. ujjc.1 V lain <5jJjJLI <oAaJl 6 JjS 

Iji j_jiLi <a.jla j^jll Jlj-culL liUj Jajjj La iJljjl ^a ja-ajiLI ^jLill IJaj jJ 
ja — (jujJ I ja VjLj — Li I ^^iil J .iA'i . i_i_joj (JuaII jo JLuaiVI ,jX. ( S )jbVl wjLJI 
iilLii ojLS ^ill — JLuqjVI 5L2 jjlj iOJLII 4ia&VI olj <1 LuijJI &jj jaiuLu 
— <ILlujJI a tli n fl Iijlj ^jJc. Sjjlxj .(j^jjl .. (jVI ajL^A^aJI i a~i l j ll 

jij I . ii~ i jl j_jjj j jl * <1 1 Ji a~i.. ul I jjj -v_i j^u j <ti ill j_o J ■ jjs — Lai] i_i_jj 

. I ( 3 j-aj -a , 1 .1. 1 n j JLudiVI Sti5 ^LaJL LiLjG (jllai ^i n *ij ^ I JlA J-m a. i . JilLuij 
i(jiull ,i.Lj(ui — <_.Lilll |ia ujiLS — Li I (JJ I \i r I I.AjI dLlaj .a L all I O j-& ^jf.J.ilj 
.{^jlall oil dljLiclj (Lajjc. ^_>Kal Jail jjill JLuaiVI alia jilia ^a v_>li^JI jLiclj 

•jt£aVl ajjs jll ujjj jiiiLo ^^a 

(^uajlll] .iJtill uitill Ijliiaj JiaVl ji Ij^a 
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ijl VI Lwlr. LaS i jjis ill J^ui jjai tst o <ILu.jiL Jilll^VI jj Jjjj -*H«I 

(jJ JU. JS tJ ic. . jUlj' ij I j ali'i j <ULuijJI l$_ii <ljJLa 4 o^- t n ijlja. IjO^j 
yjll jl <-iJ>.j iUII c I j ■.. iijIjSJI jj| . lilt I iltjlj^ a ft.u La jl jJLaj VI litlLuuj 
«L2 j 6 J_o 1 j-fl I4JS jjj~i«» JjiIjjJI (j-o Lb_>J-C.j (jAl^oVlj 5 jjjVIj (jl in'iVI I J a11 <1 j 
oKL L^il Jjj <<uU&ll <taj Lu <G±La jxljJbVI jjl ^aljill .-»H I jil . ilLujll 

a 

4 5 i 5 ->1 1 u&j . <Lajl2 <lu >_fiV 1 < * i A ii Liu ^5*1 •LI lujj ^L t_sVl <~ ■■■ 

* 

SjC. CtljJjfi * Ija> juuIL ^jiul J it lino t ji jiojlll 4^ajc 4uit I ii5ijS jjli 

i(jl jm ~JI !ji Ciljl j'if.VI A JA JS JjLUj . ^tiLo ,'iQ ^ IWi La£ *1 j yj La. I fl K •*■■■■ ilj^ 
? t( jJLiuj Jj^oj JlolJ £ua»ji jau a Lui <sS* 

(jlu)J <‘i * A JL Jxuu ,jl£ L® JL^-Vl jjc SILuj J ii/i jj (jfc <UaAll AJJh (j| 
u^l I iS L- t. il OjjL <jjl % 0 SjLlLuiI LiA_iI Jibuti Ijjs Joojj . <ll^ui ^Lo I»<*■»• 

— ^.SiLiill A ititlill t jJft eLxi — Jajll ^jl i'k i‘n ^J ••• ‘J* " tf '" J’* ' * t fl~ 

(Jiul J^_i j 1 1 I j-A J*i . o fl . ^JLuijll hLv l L j~i I ) jl^ jjl_5 til J .-t.~m Ji£ it Jo «1 1 hi j| 

. 4jo.jL 1I <lull oLlaj iiA I • *** - Sj^i^lli 

La £0 i_»jl ■% ~n ^ Ll^-o «4*i_i ill £-0 Jo I II ^Je. jjLB jA i a, I * *- * La (jj 

^ t t il -kl j i<^^aJlj .t.ijlSlI IjjlS (jjL (jl -««A*iajil«i ij&J I oj 0 <1 •■ 

^a JoLlIII jjJt (gjAJ (jl ^Jl ^LLaJ Ol <L{J La Ijl jllt-^VIj CiLxLJI 

jflf ^JaiJL 4l .*t ^ *... a 1 Ijjb O Loj 1111 JoflLx ftjL -".‘I ^ L(j . 4 ...a 1 ^ d* .*.1 .ho 
. JjSU (jAiij ._ila ja Lj ijj^ll JnJLj |LjUu| A.linl-t (jo Lai ijjjva 

(fit IjjLfl Loll LI tiiil ^ ««« (j| Llujj (jl (jopiili idaiill tiA *.‘ -•■ 7 ~b 
1 ij.t oi V oLjSLo (jo (jjSoj V j-**. of j Sj-uiLk. jjVl (jll j^ojoII 
(_JV 1 (jl m'l VI lillj (jl (jAjjuta (jl Lq^ . t fln i illlj ^J| j Si iAVL . ClLajioJll 4jj ~*l 
^jL jS . i_ajtjJ I (jo 4 • ■■^* <LLaj ijllll 4xull i_j qja ^o Jolooll OA^II Cilj (ji d‘.^Ai 
I jl^-aJI I J— A ^.nio‘i JLoltl j-A La jJt j .Iflll ^ic La (j^lj ijojjlL Ijjb 
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11 1 <*>jlflI Ijl ,(j£U i_J2 ja Loj Jj^U Jaju ft.ut.U ja La : J^all viLi 
■'flu j it i-v\l .^ Jjl liLi ja Lai idiLulSLal ja LuJ La jaoiL 61 .1 <.r> Lul Vja. 
.-.VI >~.-v I JS ,V.iA JVI (jUxuVI ljj& jl ...11 jljc if&J • La 4i=a^a (gji 

,<lu)| CiLiSjj 4jiail <_fiin)I 

* i—iWI Jj oLHI lli li'anlj Jjalj { j\\ jl anil jrLljL utiSi jJ Ijl jjl IjLaj 
“ jj&Vl JUI l ji — I Vi's Ij <5JLa jS I j-aC ja Jjiaj t_£al ij.ij -a 4a iU ijli a jjb jjjj jJ5 
^AjaC. >«*j ■ "j . jajll ^ii-wij ^paJjLUJ) ( ^i *>■%■! » Ciljjjj^ll ja Ijjlaj lj.lt illfiaim 

■:>M j) 5U.it o! 

IjjUj < 1 jj~ a Lj jjjj ^laal V I jll : I— 1 1.1 a *i Jj| 11|‘ a ..»hjja ,r ^IvU LIaU j£ij 

‘ : ' 1 ^J| ^ILujil JiiUN <UlsJI ftjj& yij tft l i lc olja CuiAl ^Lajluil 

£a I & J I Ij^. l^.a ^U. I (jjl LjU l ^ILuijll f i n'l l Jijluij A t u fl*l i> U ^" i j i ‘ i 

LjaiJ (Lj) j j faua (A 1 nflj ^Lumuil ■ ajU. ^Jl <JUujII Jfli (jit jjL Ji& (JS 

luVijibl-jIi 

<Lul j CiLjijjlI jt A ti-i ill 4-iAjj jLajjj jaA d a ■ t.^" .,■ | La jAj^. jJl I jjb 
oLjjj^U >ji -v j5iaj i.Sj ^ " ja u 1 11 . 1*1 jiI < -I j ■ - j jLSj .jjLSllI 

jaA jaj |_fj ~ 4-ia.lxll Cillafrll jjljJ jilj JllA jSL jjj .4 n« a oLij£a ja 4.»l.ol I 

.<Ljliil a jjb Jlo JjUj V ^a - jLaajl 

oLai£J liijj — LtflJji <^3l jJI jjl^lll |jxa jjJt (jl > hm*ij (jUiljltl tillla jl5a 
(jl JJijLfl <jUl LJUlLiaj] (jliJ jl jjJVI jUiU^I j jJ - 5 - n jl£ Ij] — jlaJji ,\a -A 
(l) £ U nl - t.n l I j] — I ti i il I (jaVI (jJI Jjjilll uiVl (ja .> 5 » 111 (_gj ~i »<i ft | _^aallli 
( j*i« 1 .1 Ij^aj . J Jal^ (jit . La iLjki _ Lgi-aa uK(1)oi^U.(y)ctl 

5-a.jJ (ji (jl ■< - » i'iH (jf'l iftJjjaJI (ji j^jjSjjJI (jl] ftL=klVI (ja Lcjl jl J J t J . m 

iJaLSk (jaijlltl (ji jOjj «j-alj 1J' I-1 jJbJ < Ijjja. jU.j Qj jjj lI ^uuaa 1 I ajif. J fla ~ll 
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J j->.~l l ^Jl I(J I ■« J* jj£l JAJull ,J& Sj-il SLaJI (jI Lil ^jLJU • 4j-ajoll LjIjaI. £-a 
4jja»j Laj 4iusJI Jjjj i/V! jluuVI J a**i J« ^j jLajja J| ,lr>~aV .<JoLuij jjSl olil^ j 
<Lej}UI oLojixil c»lIji-i JJ-C. jlj LoJSl CjjJj^jll Jill jlj La-IS (jl <oLajl» o Jjj» 

Jc. ■*•■•'-». II a a l"X, . ,_JLul c*a>j^LSl JA ^1 j£jl d * ***' ^ ‘Uay-tJoilj . 4ijj 4 a 

. V L£II ^ lj■ ■• Lajhfl Ifl ■ A« .1 ij&jtu. m»j ( jLull 

jAii ,JjVl joIjIaVL iaJJjJ (jjl jll jjl£ill I■ ' la jJt jol jjaVIj 

^uj O' Jjiii i(u) jlj Ijjjjj (l) glil La Ijli . JnftA ijiUI V jkuil I l At l in jVI 
jjjj (v_i) ,j1 v_iA jSJj .(1) JaLIj n ojSj ji - L« iijjLu - 

Jl.lj (££la_a (‘r*) u^b ‘(v) J^ ,j O 1 ^ fc) O' (J ‘(c) o' 
La ,j3j (S jl>JI ^ tduilj 1A.1 Jj) <(1) Ja.lj (JJ ~i -a a (^) ,jU jj] <(1) 

,jl j« <‘ a iJLa.Vl j-a CjLL La u <i Jjl lljjl La lj| 4il J-A Jl JjLa-i 

JJfc I jjb I la ac La Ijli <<uLoVl <l_uilll JiJj 4 ja(juLI £xulll JS Jjaj O' L>L 
OjaL* 0* 0) tr^ - O' is^i ^1 ' *Jlj <lLahiuil gjualjll O*-® £*“jJI (0° (^Lfi ^ 

. CjLajlaJJ ijja 4jjLgi V 4oa£ 

^fl it. " i.i n Jjji 4 ioil — jLJ.1 J ji 11 1 ^Jc — ^Ul jaljlA.VI Ij-A j j j 

Q AI i.>tla~ JjLi A^jaaiO ^ILllI t itaa ^ * a j 4 jluAj ^11 ^jll < J 10» H (jilj-aVl 

<<U Jjl» jll ( jiiu‘i.a<ill juui_>J I Jjj __J^A tj~aj ‘ La (jlCa £y* I Jjj ^ 71 1 ->j 

< La e {J -iM Lj} I^in ‘CLakjJ J\ 0-» j <52 jJj»-1I 6jjy-oauJ J-4 j - Sj-li J-*JJ 

4JLiiaJI t~i jj| jj_j_uOJ j^i l i L j. 'ia jJb L a -I.a jl ijkjuujll iji j j hj V 4 jI j ^5-4-A 

d 111 — ^Lu<jll j-A — <Cj I j 0 n < ?*\ 01 ^ J I f ^ } 1 11 > Lfjl jjia 1 J5L 1 „ ^.«. j . < l a 

11 --~al*. Jlj La ^juijII (jl I aiti7\ja iLvjitl 4 ma'l J n ■ A l <Ljli ilLtj Cf^b 

^dUUj ^jjl jkLuujll — <Glj jJS <j^Jj i<La.^jlll jjj 4-uail jkajuj jil . “L^jLli Jlj La J (j a 

jVlj 1 LA.II Ijjb *> i<ij 4jLa 0 • Q» ‘i» O' c' ~ ‘ *^» Jlj La — jxLutjll 

jaVl ■ <lai jA Laluj . 4ai \ -JI jl iajj ^Laij ^Jc jaLi , aqA jaLuj ^Jc 4 
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ililj ,jj» IjxuVlj Jj j4C. cJlj La CakJII jjl — <Uc.j Jajfil — c Ijl^uj ljl_^o 

>.< LSj <ijSI £-ixj V LiSc. ^ I'ivu <UjS jj) LSIkx alxj a jl L~■... V <j| 
' I .(dllj 4 -t i /i ^JLc ^Jjl .i t i i eVjJjU jj 111 inn a_JLxl_aJL cl ,A<• | 
. "infinite regression J--I-~H" jj.-J.LjH a.A.,.. LL l^ux) a,..a*. ^LujJI 

I >< I o . 'if < l^ i«il I dll j 1 ( | -O j jjxlLjJj jJjj^ jl JjVl <_iL jJI lillj ' ai 

^Laj V <Jxi£la jjiLt Ltj iil .jjjikVl juljAll J£ j ft i A" * -a «. iUII I. AI » (jjiJj 
jl «I in i ii i jj tiU-j jjLSj L n . U c JjILj .tijjij ^ 4-a.jLa. j^.1 j u L5 ^JJ 

<^yi o vllil IjA L^J (^-UIjj) jjjJI 4cljxll (£±* jt jJeull ■ «j ■ <4j| jJb t jAal".~ll 

0 

• 4 ■ »4* » j yuAi Luij jfl-vj <jV JS c . A“ ^Ti» j| <GJI ajyjioj J...I 

1 SjLc.1 c K Ja x Jaj jl JjLau 1 n‘ij*> ^.la,ill ^juflj CaJ jj a .. .UH j±ia} 
jAjj (^jJI <4luu jx < ^ mi jjxij U ^ a-a*.L-a. jj_u jjISILfl <tr aJI jilSJI 

lift jx Ci>liVi 1 * i i£xj JjjB . Ija. j»_Lij jA <fl l-v. jx aJ. .■■*. jjjA-Til La-Ll.rux 
? 4 jS . hla <]l - k Tn ul IfXfllj jjj LbSj — SluJI JjSj $ ljj| ^JajjmII 

Joa-lJJLj I j_A jlfk ilj jj, ' o i Culi Liljj jLujj 

* 1 »lnf jl Lafiku a lj ■ ■■ iJ I Jj t11 a mKw i ..; 4 J q I a A iia t ( 4usul a" t l *K ^ Q . .»...I I 
<jo <. UJ 4jjjIjJ jau jlxjji jji jV Ijtuj • SjJjLaJI JLa.Vl .tflxl Jjl ■ -ai Lajjj 
&AA |^il cLusjj jU — Sj> j -a i I 6jlSil Ej-i ^Je ' n ~ tj JjLS[ lulj — SLuaJI 

•^Lxfi juljll jjJLj LL «^JaII IjlA 4SjU Cailc. ^ ^jll a A. .**.11 

oljjSlI Qu Llu VI .a«J *iJllA jj) aaj«A. ^k C n ail jLu^j SjSi 
i m ^LuV Cj^axll oLuLull aJL luj LLaj IjLa . a «Ia a II CaIaaLI 

iCiLulxlll ^UUJ (^jll ^ulall (jlj |ljju jl «5jl_i III jl < Llu (j^_>lj) Lo c^—ii jx 
a^ I 1 ^ i Lx C yA tx a Cxj LaJt *■**«! A tl*«ll i a>U ^uull fctilj ua^ja ^|j" 1 
uLxyj .*i»ai JjlS clljj ,<LiL^j V Lx jjxjll jj>“ ^mill axlxf. J.-I.-t: ^ 
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." 1 1 1 1 1*1 tl . i.v j ft Jaimj I ~ir J <a i < i j*jI I JLq^IujI ‘ ^ y 'J 4-jI ! 5Jl m al l 
. (^Ijll ^ 1 ■■■*“> ... VI ■ ij.lrk.Vl Ulll ^ jjljll jjlSuJI 4 - aL c. JLo5k] 4_oj>ltl 

Jjj JjaJLuu j_aVl jl V| <4l4 jJ Uj-^j jnrlLill j Ti -k ft ij -> II ^ . Irw i. m ^jLill JjJj 

,52jli <j,5lc.jju ^ill gJtrill Jaj-oUa j^Jc. dx ifl u ^ JfjaJI 

_yi.l ^1 kjrSjj I^IcLLLmjL jl (jla-oj i51 aL i <_ i_ i ^ jl 51V M ja_>IL j-ajila 
( ^jll Lruallll ^I ■-■“■■■VI <*u5>La (X) jSrlj <(l) 4rrLJI CiUiltill Cuiacl La I j| 

<(M) 4LSUI <*'■■■■ ^jll jiaLiLI a^^aill Jiklj Lfijjijj (I) oLrLaJI ^ LuiHm l I f « 

I jb .(^j-=kl Sjaxa oVi ^ ii <*»a tJ^lj stir 511 (M) jl JU (JUI 

.■.I k tit" j (M) iLji La Ij^j (SjLujj ^ in i ii bill gjl. ... oJ^^J Ci l nj l tli (M) Lie Lo 
gij I f... a*. . .I<J ~1 .-.I > ■!« *■ ■ (M) 1*1 j if. Ijl Lai . IjjlLa ^Ti'u ji LfjLl .1 ain t_u£jJ 
j. jfl'i... i* i *. r- I f \ I a Lf_uS jl ^Lal ■**■" i^*. ..I Cul^ ^jJI CiLorl&JI JLoJUufL 
<4JS[i jj JjuJI jl j ■*«' oS . jllfil mji jlill LLalj jr»Vl f ~‘ij i i ij <«il)jj 

fl~ jd Lad . I ja _^-ik] £ij-a 5JVI *j-fi JI n 1 "1 m V £ LlraJ dll wjA j£lj 
jll ,Lfllj 31VI ■ j] <^1x4 SjjLLI jl .nilI <_u£jaj 4 iraLaJI oLuixllI ja 4-kku‘i 

2 

<> * * :> “ 1 ' 1 ^ \r J ■ ^~ t \ , iVS .,.<1 <11 J a* " < 11 I (lb Li jki * Ia-Aj dllj ig J aj 

. <1V I 4-1 ^LuLOll (—LLI£ 

(C) Lo 3-J1 1 "k*> ^11 ij 1 111 n m l 4 -lLoAj (I) oLoolxlll 4 j1c i f Jjj 

g 

.*.1 ..l«~ll * 4 IVI ^jju Ljl.)I LuiIjui (j^j jl jk^^rll 4-J1 jUa j* ^ j . a 11 4lU 

. 4 JVI jja m.^5 1 1 * X3k 4 xju 1 JS oLiLull ■ jS .*) flj li j Cjl jiiuil l likAig 


JjA-<u 4 -#Lj£Lj ^LUVI Jrji Jjl I *1* 1 1 « ^ ‘V-Jr^. j-o-sjl Jjj-fl SjljVI JU *i m 

■ 5£j .7.11 Ljullil ^iL-all Jjlj Jf j^lxftlL ,jlS-» JS (ji wuS^I 5IV l i-k l iii ' i *i J.II 
grla jl 5jl _> m jl) J » 1 a will (T Lljj LjjjJuLiu jjLl 511 will lord Ijl 

jl ^1 jLaJI LajIj Lujll ^l5iVI 4rnS Sjlrj Lrtj LKj <ol>ll ‘(jSrxa 

LjLa a 1. \ -.1 1 4JVI j .»ijulj , 6 UJiA 4 *k 1 tn l f j-a ^.mai jl wdtjjll 4 il ja wkLLj 
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(J jLfatu jLj 4 -AjLuJI ^SaJil I 4_Ji £ LiSJ ■•l‘X»l Ijl VJ) 4_J1 ( jJI ^Llajui 

— 1. 0 . . mi i i. n' i l i, u~ > ^ — jiSLaJjl ijJ] jJju Jjb : Jj a~. ... ( jSLtj (Lii CjuJVI 

,^/JLo^-U ^ic. jjl I jjlf j <V Lajj S Cil nj la'll lx m‘i jjojjj 5JVI J n »~w>, ftj& 

<<loLJu <_u£jj ill — ^juuuil ciLa«jj ^.j-oau Lii,l Ijj iJVI a is jLlcLj < jiua. Lujj 
<ja£U ^j'mVi 4 j fl j^ j ^£xl)l 4_J1 jj ftifa Jyb Cil.njU.~JL £t* ,tj Jjl LAjI 1 11 lafl 

I j-4 ^‘i* n j iiiUj jLxjj Lii 5Ln l jlj . |V^ -a'll I <jli I j n.l-a'iml in ^jll 
>L — Ifl . j ufl i ^ja' i i i ui jl ^jkuimn QUjlIHI SjULIj ijllaJL OJjj L Ijl — ilVI jl 
._M^j j| I in jk.il I lilt J na~ Jjl nj i_fij$ jxjj lltj Ijl .dUj -..JL La Ijj — 

: J—aljIll 

(T) X d-uLuil 51l (Y) (M) iLL-ill ^jUI ill (N) :^VL ioji J ^ - 

4-ajx. ^i] ^ I 1 *v ‘i (Unis ^jlj ^1 1 n'i* ml 4 jin C. ^1| I jjb Jj^xj (C) ~H ioll 
ioll till jlS (j^lj (M) ilVI ■ ■ j ^j ~ 4 j a j ^ La a jjiul .. .-.I » <l»~tl ( j_a ilaLS 

ic. J - a . x l I (jLi Ij&Aj . ^*S-» i ll 4_vJl I (| In «*> 1 n't ^^jlI (X) guuull ill JjILj (C) jifLxlll 
< ti - .l jil £LuaLujSU LJLja LLSk (jjSj LdJjSjj 4jgj*^j cLuLull £ja X >C <M ijj£il 

.(E) jLSIl Ijjb »■ ■■*Ij 

<(M) Ij_**’*~j (X) < (C) 4 (M) ujSjj 4.ja .& jt ciLaJull ill 4_Ji Jjljjj 
• CX) ^LiilyiVI ilVj (C) *il l 4 jIVj (M) I d “14*il ifilu 4 *> 1111 (M) iffl j^jti 

Q . j u t'ia <(X) jjjjualJI ill 4UIII Ijj ( I) CjLnjIatil ,jn tLn'i l.AjI jinx'll ijll j-imuj 
•E ^Ijll ^ L i luu^ U JjilSt.a jjLSS IdJLuijV Stjd.n I 4 X 4 C iM ilnKln icjnx-n LlijJ 

Jj»lSUI jSIL iJ144j Lnj..4 LljjJJ jjll <tijJll SjilJI lluy l_j_jI la^tli 
j 11 * 1 *1 (_L-aljj a ~ L ?x JL jLj£ Ji Cil.njl »*i jic. ^gj *i rx j ,jV ^ LLxjEJjVI 

• jjVI JlilL-jll 

jjj i qiI I ilij .iJLLill ,.IJ<jUI ill jiiAi ,jLS uj^Jj CauLlI ajkill 

” L j j I Si — 4 JI n 11 Ij . Ci^LH oVV I ^j'urti 4 jftj*\l olfijUlll ^11 itLaVL ijilajll iJjj 
•jLoj^j jjfl il l mn La J^ I jij . Jjj jJLln Jcljdl Ijj in 4 -a jx 1 rtj 4icljxn 
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< jlall ^1-..VI <jln»l jLj-ull Jala ^ JJ-qa jLajjj (jji jlala <jl ffjj 

jjjl LHc.IU~ij.iL J$i .aLi. t . i L Jjl j-uo. (J^ JlfliUI J n i L .i l lI y < » l •%"_> j$a 

S . * i ^ * I a Lijj i*i H L ^JLigjfc j i jj <11 iua Jl* i^jl ...ft LljLu / gal alia ji . iUi 

,je. <t_sjujj <!,_ijLiiVI ,_^iijj (jo 1-l J -i lj ,*1^11 J Jp/ » j (jl ijS-OJ Ja 

. (Jli(j£ dJlall p^aJI allj LjlLtj 4u>lja^ I u ufti l 

jji S B ...« ^ a jkjlall Jilail ^LdMiil mV I ^‘i n~ 4 j5U~m 4 1 ir ajaj ^a-e. 

JS JLo£ lli-ojlil iHi — Lin Jill — jAj I^a JjiX. aaj <faljo J LIjLai (jLu_jj 

■ <tjlatH 6AA ji 


s J l« <• J jl (jjj L ij-oj Ijl —0 S <da.j_fl 5 jI Usui. £fljjl lal—o (j£lj 
j1 iLi-o X^"l l 4_Ji ^ ■ ..Vi jLS) dLjjiU La J-=H Jc Cm-oj-*j jl.il I j M ...mj. iVI 
5JVI JL«~ j| j'l i^jjjjJI 511 (jo alall ajjj <jl jl .olo-iJbull (jo La 5 ^ - L ^> ^.,IIH.. | 1 
Jll M 5JVI jo SJLII jcjjjilL |> 1_ | J.I lala jA JLill JljjjJI jli jJi joj $ («—I « «* » 
^Aal. 5oLa*ll Ji J. 5a*i. Ijll <UlaVI jl £jL . iLUU. oLoaLu (JjjLujI Jfc uSjiaj 

.jlja~i.i.VI ^jUi.iii jl — SU l . i m — iijupo (jl 

jiL*»t V alia (jl aii ■ 5-uloll <uiljJI jtaj SjLj JL ll^ai <Jla 5 jI Jc 
^LujHjuiVI SjLc. Jjn 1 ^» Jl ( y. A ai (jl j£- 0 J ^ aj .» 1I oljaVl Ja <Glj < Lilia. Jc. 
I ■ -^ laac jiij ■*»«*>- loiLaj 52Ua ^ua JiL (ja alia JioLj Laj I j n ~i.. . l_j Jlall 
Jill V liuoj ■ ■■*.!I (ja aac uLou ai I n*n 1 8 j E Jql .nil jL£)l ^jju (ja 

{£jaVI cljaVl J J .frilVij qjLlaJi 5oJull (jli . (><->11 1 5ol1 J SajJI jLHL-I 

. ^jn.l I (jo 

Loja (jJb ^iljll J (jq^j V j i^-o'il l 5-oli (jl oulr. eJo-all Ujl.. . " jv*> ... _! Loaj 
LiojU. J •— I ««• s .1 - «l l oaA (Jjju (jl jSHI (jq.fl .S^jail Uj I A 5j la» . 1 5 nM il l 

^ilio 4 j!uj 1I ctjjkll^j 
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JjLajjj ijjJ# jLlaJ ^ JLoc-VI jLfijjl ^Jt Ijlnf Vl!u Xuajj <jl liaxujjj 
ol£^iJI ^jic. JL*£ Starbucks ^jbtLo <t£^u> j-wi ilj i^jlill ^1 ...a!I 

JjjaII o Llui , .. ,1 1 jji Jil j iiu { ji ^jl-, i.il JLji Jjl ^ILal jJJ . aji o~iII 
aL^jVI j-i i^a l(]~l» i >* jLiim — Lil5[ LaLaj c,jj^La 

< juSjjI .1 j h jj-a 4uiuaVl t L < nil l J-uoVl JjuJa J^fc ^iajll Jjujjj I 
jLrt .1 ij- » _i .Jj.- rt . t~il I ^ya cl£jj| Jjli jjjjunj IjjS JSj , ^laull lit ojj^.1 < _yjJI 
LatAJUl t J i rtV I wjUl jl^j .^JjJ X • A j .** *jl * ■ -■! W * » jjVI j Lit 

1^31 Xaj JSai j I ZjfLt I *.llie jl jlyu < Lul jl Cf^i (_j3 ([ a« it Liu 

i J JU JjjJaJI £tI^JI inn 4jL-rtLaJI illJj 


(^ r . “ i ‘i~i a .1 jj L^jV L$jIjjI ji i.^i j L1.u i ^ . fl l- 5 a C.ftlf I t*i!l (jJfi-j 

(jV ji . ^ . Lrt Vl k_il_>-iJI <^5\‘. jjLLn V Sj^t oit£t *d ^ ^ s ****.) ol 


£l>i.l iflc- jiLjJI itjtj ^ L->IJ jj !_>ul u i aa Vlj J+HI 

SjJ-a-Vl 4-iill AXgJ <U_uu]Lj (JjuaSli 4ti[lr>o L*vm‘t l$j$^ ^£.j i£j ^I £j>® cilcl Lttj 
jLi n £4 <ijll j *i o j j r ^JoLLI CuL^ jlua-ij I j pLfcJ pin 4uUI . fljjUlI .~uL^ 
<> IjUJU jxL Jmi <apjj £iJ-a- Jjlrt. jl < Liljj-a a^rt-I I &all oh-rti jf '-J'^.'J^ ~‘'‘ 


< Li -> 1 1 <j_uil <jjj_^Iq J-aljx. J»_4 j Y • • A « £~ja *\ • • jJcl j-La .^^JbULLI 


.^jLrtlaVI ^jSkjlISi 


.£LlU LLuua aj^-j jxj V ^l..ii~u.iVI JLS jjLt I *j 

oLajiail Jj.lr>~i ,jj> (j ivAl . ’i t otlij ue.jluu ^jjJI ^j-4 ^LaulI 4_£jLi 
JjjLikj-uJLI jl S. 'j i t .^ll SjljVI J^Lsk ^ya Lai iSj a~ i ii n Sj^u^u <A-t,ill ^yo 51 ftj mil 

.Sj^il i£A *.jLJI 


ijjiJI jjJJ LtLoVL .CiLuLOll icjaau ^J| 5.■ .K* Loxj .-.I /> jl« 1 1 bxh 

O Lj l**v IA11 tt^Lj -6 ^UmU ^iJ^Vl I I a i U il l d r y r. jj^jL ^ I r d . 1*^ I ill 
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i^jLu!•" Jjju 1 I ■! ixi |jl I a r.V I ol£j i t i l j^aj O I 

4 i A- j] 2 j j . -s.1 1 ■ ^ - • ••*■ I jji L^J fJL, ^jjil 5 f j ...ilj ,<jLilI Zj^-yj <jlaj JJ—o 

. JLatVl c»lS jj. 5i clL ^liLa jjjb <j^pJI ,jli ^^1*11 I .agility 4£jaJI 

^V*\ jjli ^Lj cjI_> a JaLIj Hewlett Packard jjLSj cUjja ■-•"».* »t 
illj-JI ^ jljUl <JjISj JjjljJ ^LJjj Lc-4 Jy*a djjjjl Jj ^yjfc 

Sjl^n ■~. l a>j ij j jj_l] I jiail a n ^ tjjjj *i^iyi jl—i.*i -TkVI a j ^ •j . I u/il ^jJc, 
. ^J| iLSul oLuj^SIVI jLiHl i j*j Luij .Oscilloscopes & thermometers 

■ ..I I. I i.^j .-. I .1 1 tar j^ljl J . 4j_jjJI CiUuilaJlj I alxuil Sj^aJ 

I j. .-.. v. UaLa jU. j...» minicomputers j« -^H <*JL ■ •_•■-lj-.il LaJjj 
.a ijaa uJI oa-uiIjaII JL^a 6 JjI^ Cua^JI 4 aiIj * ■» ! lj 

^aa iusa. {y> ikisJLl ^Sj^ylaJi Jl^l Jajj £_aj .yjaul^aJI Ufj^U 

Jxjj jt JjLSj ■-■ jlj _> frl i>S-o1 CiLa^ll j Jj-laj Jj-uJL v-JJcJI 

.^ajlyiSall ituAull 4a.ja \Sji L^iLuLu 

j" I -v‘. ^ ■_.« ...I I j. -a. jjl — JLaJI — ^uLwVl jjLuji ,jj* . l i rtia JSj jJ 

,j1 jljl Lojlj <£_iLall 4 J->lVtL elijjVI 4-lilS ,jl jl < LflLajL) JlaX-V I ol£/u> 
SLsJI iulS-ol ■ i l.t.<~... l Jn*'u»~l jS ^LuuluiVI 4jjl j oL_jjjj alia <ul5La] _y$JoJ 
jui a . -Jl oljul^ll (jl — >Lii5 V) — jxlaj (jSLi jJj Lbj l ml n ilj y&lj&H jjJt 

. a*«... |^j)L 4aVa j*fc ii dil 111 oi.frrtl 

51a,j oLiluujVlj Cil ilablall 0 ) 4 m . i all Loa.jJjajJI ^ju l£ Cul£ 

jjjyjt jLj ^plJlj LfAl ■■■*" ■ -I CiLo>J*_o Jn i/i jjoll i<jj itiall 4 jKt l <xu <jx. 6% i H 


.Lull jU ^--i i jaujl LfL> ,^1 ^ Sjaiall ,ji Holy Gnail l-aiti ^.Kll (\) 

IL. fc -^ ill . L JSI Ij .j OjLa y ill Li l|ia loill ji .'ii ty i ^Ij^j tjjiVl 


/ 
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LjJLSJol jJt-i Jjl I ijA <-ijJI aIa ji jL£ . L^lc j aaxI II jL>j>i 

IILJulmjj ,_)i»LaJI (oLajitll J4-Sj) (jic jjlaj Lfilj i^jLalS Jljlolj 
J^.1 o-° jl j miM *Mj • I- 4-j-^Vum ^1 (jcj^jJI) JSj 

jllI \tj j . AjjZ i j- ■ ■ ■■ ‘lj «j t^j^uJalj juu& |> $ i a <4^1^11 A J-A Jjt i tit i il l 
1>^ t> aVjAj) glljlj ij-jjJj oiijJj *.>%5 

qq <LijjiiaU CjUuaHj julac l_Lu^ Lftui ^ic LS JAfi «d m aV I^j a^LiV I jJL Ijj f- jjK 

? jdl ija *j : Jo-ail jaj jlai 

jt-LJ jjLuu i_JUo SIjUI 6 j-A ji mil i_ u(*»i jj-aj jl jJJ> «(-iUall 4-oJLa. 

^.'-lj °j (James Watson J j mU U juu-a t -i i t i li l j]. jjLu j j - jL II 

.-.I - .I* .1 1 <ii*j *.-v 1 ^..n ijll JaLJI I |^al ( I a I r ^jyboij Francis Crick- iiL j-> 

i/.a.i.uiVl ,_j(ajilo (jJJjJI (j An-^ ll J-o 4_ii J_a 4 j I (-1 (1 -y oLjjJa. Jj-A ^j-ajJjoaJ I 

^]| .-. I - .U nt l (j J c . lijl , g , ~ -v jj (deoxyribonucleic acid) LJL ljl—aJLa.1 

jjJu Jjjll (I) •-•! «jla~H dcj - -- 1 ISij dL-v J J^jjl ^^aJI (jjISkU <£Ua 4 ~i — m j giu I jj a j( W 

-olV^JI tit 4jLd jk l j-ajaJI JS 4xulall (M) 4Jal i . Ml l i_ ij^ jdll iill ^5 

4j l-y Ji jj| jJIjJLq <lla J-a-lj JS 4^j ~i- > _i J^a-lj Ijj o jj-a. Jj-a-a jjmjJ j-aVlj 

UjJI (>a d^jj-a. J£ jLfl till j ^Ji iiLuaVL . Ijj ^Jc. jjiaj jil£ JS ^ Ljjjii 

JLHI I j-A .^4_aj^Ull 4 t-ij all i_fljjJall 4-Lai L j Jjlill jjl*>~ ^Jc. 4jl jj jjLS 
(j'ijiljj LafJt aj) / ja~ i, i l iSj . jlaj^l 4k. il». l a Ji ^jll (uAjLaII) 

‘ aiallj I '^-jlj 1 ■ .'*11 W'W ^Ic. Jjjj 5 Jj La. ilUj J * Afli 

! d ah -- a .“.L~i ji a <jojV Lakl llil jjl uj i ^jl 4-La 1 it.l I . .^j"ll 4J1 Lulj 

((I) .-. I » .la.ll l LaJaj ((C) 4_Jlj (X jj^yajll <11 i M 4LI (till utijdlI <17 

^4 ibi-ai Laj dll jl 4j)llaj (E) Ja LiU I ^jijJI ^ I h i Vi m V I jLS JjJjij ^k Lu 

4^1 .^1 jll ^LmIjuum^U J-ISU l^lj iliiJI J[ Jtill lii^aj SLuJI 

: till j JaC (j-o 1 j oldji-a 4 *jjI 
. M jG4 vail ^ i*i■ <*>*» <11 
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.X ( 51V 5>LUI) 5^J^I (') 5^UI 51VI (X) 

< 1 VI J-« .*"■ .jtl .*•.■ -s- .X-v ~ll <_J 1 Jaxi jlll jjl.aAll jl oLujjVI (tj 

, IqIILJj iujjljli 
.(I) LJI oLojLui 4£.j aa>j (1) 


JLUl cJlj Ltt_i -5lj ■ a /, Jj !~| 4_JLo_a.VI SjD-uall 6JJS J>l fi-jj «« - *L 
Jlj L» jAj <5_u$ilill 51VI Jj»ju Of (JLjII J_n ■ » jyko • 5 


d ' a XI J . y>al I J »«t l Jy_aljjJ n.Au ■ J ■! n« II ^l'i» jJ& Lull (£_J> I ftj 
lljL^Lk JJwlj ■ • ~lI ill <4 _luL_uiI jjJfcj • I | ) ** l m i l «»»1^9 < J lv JS J» ft 

4_ajbUI S JjJ-aJI Li^LaJ lj d Q h A. 11 oLujij-J I LfijjjJj (]i4j I 4 jij nV l jn l n "kV I 

5jljj tgj] VI - wa«~I I 5-iLc. djLr L^UJI ^Lyjiuil Jjlfl JL=J I 4jljjJojj . LljljuV 


<J j_ii . nl I SjJaaJlj .JjLjjj ( ‘ij i I j «»|J (_j-jll Sj^uall (^jll u-S j .n~-wj j-aVl 

t< £jk| 5-lil Jja 5ilaU lijll CiLajia_a ^■ n*n ■ »*> I^jS SjJj^ll ollujjJI j p . * ^ !_$■* 

5jjjjLu 1 jJL*II jjSl LfjJ jl .oLojixll Jaa. 5JLaJI SjjS Joii lift jiaii (ja-jj 
jlj-U J-flj Ijj IjLoj S5_5jJI 6 j-fj mi ll) 4 jlnr >.. 8 i jfCa ,5 1 Jil l Jp-us ^ 

^la 1 lv> l$ia Ijj jl tbSA ^dtulll 51l jj-» Jjtj ll jl 

Jjia. (Zipper) (jjljia jiLaj) 1-1 1 n II I JaC. 4 J nij lijll J^a InJA ^i*o <j| 

, Ljjl I U . A. ^ 1 ,15 U.... I ■ .1 - . ..II (jLS (jlj i^jj 11^ i j jj V—11 *v .. m jkl j i *i i h Ij 

T,C <G ,A £JjVl <S* Lkll i-iiLki «,jliu«Vl ^ J-a-lj £\>i ,_, La-m l li 

njujVl bases : j-c.lj_aJLi 5ali ■% a oLljj^ 4 jujI cl a m l Jlu i-£j-a.Vl ajjs j 

.( Oiyu^llj .(jVjjljjJlj ^uljaJlj 


ijjJI iLlU all (J 1»3 <_ujiUI <TVU ijLUI Ijalj If] ' • tSjl—1, li-oUj jjlill (^) 
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La-m.8 tilfij jl (Jaj — 4jaJI LJ-aJI ukI — lijll «* ■ .■!*■ jl jA JjVl e^juallj 

^JLi ^^111 ^1 j naVI J£ ja Jal£ (ukm) jilaj J i» i j»a .j> U all Ljjll UiA. ja 
jaull jl ^jA SicLaJlj .<1 j^LaJ.1 Iriivll juj JS £_o JaKlil (jajl ^Jc. jj*i«1L 

■ 1 J " < s»l Li (G) jaJI £-» V] JaljS V (C) ,j*Jlj(T) o*JI £* V] J^aljjj V (A) 

(J-S JjJj <Gl-a IjjJI l r»j < jic. (A) £jjJI ja llui £uala)l .V .Qj I n K <il I AA 
(A) <(G) £a jil^JJ (C) jl -k . j ,(T) £jill ja jau £_a jjij jl Lfil JLaJI 

tjJua jl IjA 6jn^ la] jujUIl Q''' ‘ ° .“l3.Lja.aj Jiill d »*!■* d . .t.~ (J) Jjiljju 

ajbA jVj . JaLS (J£Liu Lao-a.1 £.« jaljaj j\A <JLLaVl J <i i. ,<~ilL <L>L*JJ 
j*J Lj Jl Ui Q°J * 1 j jl -LaitJalj I $ na.j CiLajljj Jj-fl Jjiljjj OajVl Jx.(jjiJI 
jliiaVl JL Jj a . i i I ^‘i . -k (SIj-aJI jliauVl j-t (gi)*! ■fctl) JLaII L*ij Jjujil !jJ| d^j^a* 
jl lni*a 1 1 Jmi jll ja (A) jauili JIjII Jjjin ^^Lul , ^jLi.II JiiiilI *■* I~'~j SjaJI 
. Ulll ja £aaj Ifj ^ . ina-ii ^1 <3 jjLJI (J-S t)SAj .(G) jl (C) £a lajaC. jiljH 

^ ■.« '» {rLijJ (jAjj ijldj fji <aj jUtl I 1-.~...I dj aX JjJlj i_£jjioll jaj 

i£ u- a j ••A^lj ^ M a l (j r i n *>^i jjLaj ATC (Jii-a JfiljJI £&Ij ja aa * a <4jLaL> dal.* » 
<jC. j n-% ni l ^1 —caA—a LLaljj *\i=ixixt I *ii,lla (G <T <C <A) JX-lj-S £jjl gJIlA jl 

<L| l jic. .4 'n l i Li.u.n I I <a» *U jjBa.i* LuISLol l ij.'li jva jaj «_ij^| 4a^la ja <aj!^ll 
a jjij) L tu a I La-aa. jjjai-c. ^jjui VLa_aJ cJLljS ^jmjIb d .t.A ill j i *!■ Loaj iJLsk. 
Lf lju La jAj (lllljal JJj Laj i4a^JI SjLLI JS JLaj jjjitiJI <ajj_oVl | _jAlaa>.Vl 
jjiadl * ^‘» aV l (jAal^JI jatiii 4ijjia 4a^la <fej a% n ja jj^I tllllA jl — ■ .-ullKj — 
^lia.Vl gjAaaJI iduakll 4JS JLSu ATG «ATC .ATT .-.l^^ll .Jiill Ja^ 
AGG < AGA jlaabLJI jLicjauaJLI >Aajtu uja. fji ^c<L*all l)Lui 4I ji • jtauJ JUk»VI 

. jUaa.jV I Lal~»K 

■JlLulLS (<ai <Jjuujj1I 5 jail jl S Ljill Jl a la'll I Ijjt JSialj) IjLs .jVlj 
^I mi i « iiiVI ^ liar OlJr\i"v I La Ijl^ Ij^Bj . Ijjll ^1 . ..*»". ..I i‘w» * LA.II Jilia! <jjLaiI 
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lift jji UA.iI . ^xiu j2 ji&Vl i—Jl (^lj ATT J* Vjj ATC I Cit i A » 

jlATC .ATT Jji&lill >l£ 0] iua. .SjjjaJI 4i—JI jLS ^ jl ^ 
ja L$JLy - J-ISl I VI | 1 * 1 *»H V d « .. Lll j| ,!juiiitjjjVI tjyjjjll juij <JaLujj 

l j4iij j.a .t.~l jc.1j2]| j* SjjaoII <aHaJLI oLSlxlll ^1) £jill lift j* ^AMitlj 

'^i 1 '■<1 ~ JSj liftj . (XaiJI |uajdj <UjbuL21l itdL^all ^j-ft (^.iJ-nVI (j r i n-J I 

d .*.1 ...W l . fjl«t I ■ *11 juaj — u^*ilj — Jj ■d*ii i-vlI CiV11 Xi VIj u im l^aJI 

ljului jla I j " .a h 4 jj q ^I1 <jL ujj ja a lift .. VLa u^^lj 

f^ll jjaVl Lajlj -d -Ktl uijjjaJI i_ujjj V <£JjJ-ol£ <-*-“La. ^ <l i« t <1 lii} 

(j] j£JU J« tfra. iji ^ rj t < rtH I nfl'iKo „>J-a.VIj JjVl JjLSjjaJ I Jj£j Jl 
Jd&jll JV JJj .JSLi-a JjJ oLoKII S« IjJS tr lc IjjLS Jbjj pJj-a»Vl Laid U l " i AJi 

.0) d -KH IjJU Lajjj AJjiu i_S_)d». J£ lj^ V (£jxuJI 

* 

W I d « II I d I *fc- I . . .ill d **• ■ “ fl ill Lift jl 1 fl ' ^ 1^1 t il IjA 

jl La tIU ^ 1 L" ■ .. I LL <illlft£ jaVl j£j jJjJ , Uaa 4duaJI i^Lull V iJtj^ 

.^Jbjjjlftj , aq i Ifl ifitil yjll Calfljl«jJI i_i lr I Ijl j£j 

.oLajixU Ja (jAxa (JSi“ 4 jn'jJI 6j iitil l JLxii 4jUi — ^Ld^ Ja (j^j-»ll 
jjjLi Lujjjil I - < A. ~ ... r. ,5jU.VI Qi ..■> ~lI jil <<Ldft j A‘ 1 il l Jdl Ja I niTi il l l «la 
...‘.‘P jl j* Vjj <il t# j*A L-» j-ftj «V. i Ljjjja-j-i ubVl p->LaJL Sj^ill 
JLa. 4 jI ijIlj <4aiua To ^ OJjl La JS Jl (jdLdwjd jlS Lajj .SaJuas ,^311# 

.(! J jltftj f^JlJ jkl) pill j ^^ie. a I jSJI ^jSuuua Vl ^5jjI lali 

^ ^L> . ,lKI I J|jj ^5 SdAlill InV.iVI .IkaVL i* 1 ^ allLJI a^dall OJ.I 4jt ^a>jlll J^aVl 

(^jill) .l^jj Jjj u 
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cul^ tltlijll uUI ^8 LytjaJI Jalaill tJ&lj jl j$jj till*! 
jJjj L ft i.a <>.jiUII jl . ft a U 51 n jkLSjVl 4jj Lilli jl jx.V I ^~ SI.I .?. 5iJ 

jl j-a Vjj jSJj «< » l - > 5* t ft f.lSjl ^ oLjkil jj5i4l! ■*■■_»-»- ja <_^lu>Vl ^j-a*- (~i» ill j2 
^ xa.lw.i <1 5i l m aUxaLui ^jJI Jjj j l al a iji LS |».L5jVI jkLLklll * i ..." 

tillj l.|itn tti ‘UcuJoJI *. aKi IjLaia *SI .-.a*.. i_b_jjx| 4jujI I *j»»■ *■*« ^a **«■ «t»H 

4jJ La JS « IjV jl _>a^j Ua a jjAj^ jl jjj j » i xi» jl £/a. ^a e La 11 

OfrL ft l. ll I ja*J £jj>LJI i_>LII Jaxiuluij icloa»Vl ^Ja L u aiI aK ■ ..VI 


.£^oyil Ija ^ 


ijijft ?.«Ualll jklajVl jiUai ft ■•*■!■ -~» Ijll : ft>. aV) LLa Jlju ■*!!*■ *j 

OjaUI Ojl 1 *> I IjLL Ajlujuj ? jakulO ^a2jll jfjJL J-^‘11 jv I Uil l ^k a LI 

jlAjj j* La S J i />1» Jx-i (j-S Ji i ilmll Jcljill j* ,jjL$j V JOC. j-a Vjj JcIjA £Jjl 
jc. LjJ_a.jlaj ftjifl lij.ll j| j. i . f , uiLdu ^Jl <LjJI ,j jalj V / \ • • J *> irt ^ju^Lj 
jLUe, (4l, utl ft 4 > j i rt 4j| (J ic. 4 J i ji ti ll jaLflJVl jjJiAjll j j a ,t.~H 5aLAi] 

4j^JL&Jt 5-ajiUI Sail'll J >11 . a.tlCltl LaJbVjl • * ftjll j * a .***11 ft a^ j l '"' J' 

■Cg lUl l th* itS jaaailj . 4&1LJLI tilaal jjSVi jIjSjjujVI Ljlallj iCiL^kll 


j i i i >j L|Jj La IjU . CiIjj l» ll ^aILu ft fl l 1.1 1 ft ■ "^ Vjl j ■* «'■!< 

<■ kK li Li I LLLJj (jjxljllj jAxjJI : jlllla. Ift in JS ^ .-.l. jU".. \ . gXj Clijii 
ol. _ J ftf . jjjSl jA tAAj ax^lj ijXu <_>lai 6Jj.jII La j I j a ft Sal Ltl j* ft . 
Ciljaj j i »r ll a Ki CiIjJjj j <ur <_Ja jli — l-j l _i-Vi lia <»jj ftjjljj oLajiall ftaJLu 
^fj l ».u ft 1 -ijljL 5 j 1 (ji <£Loj> 4 lin e (£•& • LaLuOjjaI ^1 <5Uall 6Jaj ja 

^ ft L a . 1 11 Jaa^ll Iji (Jjj> . jjXi jjS| 4211a jLoij Lijic j * ■ •• Ji^ill jkllaill 
(CiijjLu \ • J n ni l ^\ • ^SU <Jl_jjj-a T jjlJ «Lati.^.a 5JLa. \ • Y1 *>'■■■■ 
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<dlj£ jj»il I jj£j IjLL iijjjuAu |Jull JSJ jk^Lo guio jAj 

VjJ "~ll J.a .f~.~ 11 £_a <JLia ilL^ Jjjjlj ju 4SUa aJ-aj N * X£ tlUlA jl ^J-S j£fi 
j| d a » a -^1 d i"i <LflLLall ja Jilgll jliiVI IiUj jifliii ill Jjd CiVL^ j i tt a 11 ja 

■ (a j '■" S_jiii 4jajj <GaJldta - ‘ — i «*>~11 ^fil /nil Jjiaiull 


<iLa flirt 1 ^ jj-fi LJI ^ oLftjLuaJI A % 11 laJ 1 ^ult j ^ LuLotl Sj-iilj 

d I J « .y\l I J jJU I 1 I 1 Ij — I j_lA-UUll I * J Ij fl I.AIlV I jjb 

<".V[^11 j»*" LHLi ■ ■ • ■ j$ ‘ftj *"*...* d« ..L jj I jjlAmJI jV I In^lI i i rt j 

julL <ij^(j jja — Cl I -Id SLlaJI jl jl •*■ a illljl . ^ US'll I J j A i ti i ll 4 fttiA .il 


jjb I jLL Jjjj j| jLaifl ^ Ue~ 1 l^j iji/'fcill ' yi i ifl.ijt il I Uil-aj IgalLuij — d*ii ■ » 

£_o 1 LA.II ^l>Vl d .M aliJ d all-11 dJa^LJI d aa~.l la , d «Lai a . J~% «(la < SLd jxj-JI 

J. Ail I da ..LII jLia.1 jjb LajJ (jlS ^JaAill j j| jluxi JaaiII j ifl.Tnl l 


4 j'lfl.'JI JSLfl . ^ La"! I J j a ■t.~ll ^jjJa j l ~i ->" i ^jjll { ^J> Ja££ <« j.i l nl l Oaitol jSJj 
.pLkaJVl JaJjaa jjJc.1 a~.l. -. -v ,iillj <ajuj i^xajjll jcljjill ^It 4aua <CuJdJI 
.<JVIj jLuaiVI jU j^JLuijJI ila.jll jl jLukjVI Jjll Jj_*j jVI cLkjVl ^ I r U- a j 

Uja£ 4jj Ij" * l jJi j i ^juil Ij^l I a In jja O Lajl tl I 4dJ I a . a jJb 4 - i Jfc J LucV I j£ad La j 
ja. liA JS ja 4lLujIlj .microchip ijjjSLui ixjjai JS ilUuill ol.i*.jll Jjlj 
J »«*■ ■ ..*»j d X-vl l jiLa jkjlj jl ■ ■ oLLuJI 4aJL*-o ^11 _jaVl Jmi Lajac : < «*» lj 

t-iVilI j.a."~ll 

■tfcjn ja <Lllia ^ui £ Lijl ^ d a -ia U ll lagjjgial jjjlll jiaJlj 5 jL1*JI 

icUaaVl illt ^ * ■■•"j i^a-uu jl jjJ uj mil cllaaVl jAl ,i cJljla.1 <(l) CiLaalajil 

j*J LjjJI ^•Luijjduil ijaall Jjla Jauijli Jidijj .mutatiODS CiVjjllI jl CiV j-n lL 
Uaj JoJLa j| jl urnall jja. jSlj italic. <1 1 1 n‘il I jjjj V Lajjj .,'iaaill ^ .l^Jjll 

■ (_gjjl ja,.a olj-Lu, ^.jllll jLkll jl (Jjjkll t^oll IJ lc. Odi jjfiLI ^ \ • ftjlji-a 

jjl^ll a (JL 6da ja Lg—BI « iAl iji iA ja <<aljjb jjSj jl jjJI Cil n i - i ll j ***i~i j 




73 



j-t£l JfJ-a. J^iti 'jll c»l it jaju u ii~ia't j tt fl JL& 5jI ^Ic. d * j‘»jj ,j&JI 

.jXukll ulVi'iVL iijjaJLI i^ JojJI <il«f. (juLul liftj i I^.Illi JljijJa Ljljj 

jl 6j ilm ft 4 ilnf I ^Jc 4 i nil mVl Cil i ^> lj if VI ,1 % I jl t il j 
l.i—J juol tillj jl jVI |> 1» i ja*jj .Jftllm jlj JjV 4-JLill ^bjuull jji ,1 fl t "ill 

SjLjll ( £j i> -> I1 j^llj U.I jljjj jkLr. jJLutli .<_n i ntI 

. jjjjlj jljl iti~ I o jlj (£,\ I ft I ^jll jl - « » jl~ll <_11 % ViVI 4 jlo.f. jA 

j\j.'lj.n~i ^yjJ I Ci I n t nil jV iiltiJLu i—j| Jaj cILujj jjlJI 4 j1aa1I ^A II In 11 ■ 

jl iilnll jjii eUl tjjc j2 Aj*4jLi jJUJI jl jl Lajljj jj^Vl ( jA 

(Jlj ^ If. aj^Lc.J e I All I L$J I 4 II ^ill ^A pU.1 Cl-V*! ( juAH]I ^If Sijjlill oLitai 
j iti"*i1.in 4 j'tj%ll 4J^LJI jli < jl lAittl lift (Jaa uUd (_yi <1»J-aj La jlS Lua 

,4a5LJI O&KII aift Ijj j-o 4 >~iin ,j | < \~i».ii 
CjI jJ* ~l l .■■< iiL ^LaJI Lijil ^Jj j-kjj jJLi «j_oVl LL^iSc I jj_J 

. ^yjia>lI J^tJL jl*5kjlj l^.i./ij) tiU^Lual Lftjxolx ^^lll 4j m til uijjlall 

(5* O' J' < J*** * H CiljjAjlL jaJj jjjLill jl <Zu*.j 

.^4 Mill I CiljixJ I jc jjSli jj£l CiLijLu (<in I illaj V lAi jljjj U^ui 

LjJI 4_i£lj_^JI CiljJ till jV <4jAljaJI £-a VI J« V 4jln all bAA jl Ja^J 
^tliirti ^jJI i^l.ulill ■ .1 A.-WI 4. t |f. ^jJL ^jll £jjjll uk* ^jJI l jA Lit jj^~l ^11 
— ^Lc. aLajLS — (£jjuulj . 1 flVlJ jl 4 -jOLs J-^l CiliM yJJ lAfll ^jjill oljj^jll 
4jljjiij>ll Jjlj-a.Vl jjj JjLju jjullSi S iit i AlLt j j h“i ^jjJLI Cil j CiLojlall jl 

. - 4jlj J& ji - l^yll"jl jLl&Vlj 

t Jjn irfilI uIa Ljjjjia jlja.nl <4j^jlj ; ul I CiLijlaJ.I I *■« J a j^j I jSj Lai 

11 it ii 4 tl t 4_uj^JI c I t—iVl — . lilt l*i~ iji« J»«* ■•■** j| <j il I j—a |J*I* 

tjitljaVlj.LtlSlI 4SUVI i_ i l y i^t J i<tl ~ i nj j| — Jj^ioll ^JLI ^ylt - I j-A jUiu j^J 
wij-tu ^pill itjj) ■aii ill ja 4—alr>\ JL I aXAj .jal—*JI Ljjl t ■% {£<> ~ i n n j-a jm -b.t Lajjj 
. LJLa. (^j&J jjSlI ljLta.1 4 jA^IAJIj 4xalaJI CitjiaLlLI jlxa ^A 4jjIjjJI d j■ ■■ '**J H * 
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jL=wi j bjXi LlcLLIoa^I o \\i •%!! j. \ \ al t_icLuChJJ ^j-oSuj 

^ 4-6j *vl I juAlJ I li It I f I j^J J i 4 I I. XJ qLuA Jjk ( JjJll I pL^uj CiLixsJI 
... ^11 (jLui^JI 4 jjjj « Loll] I JjJa Jxo LlllA mi fl JliL jjJI oLIlJI 

— ^ijJLui Lajj-fl iJjjljj ^ijf (j_jJ — Cl! I J >H jjjjJo ,jc — J.UlI jjl OJjl IjLi IjJ 
.(^ja-Vl cljjJjx jwOla l jie. — JJj (jc. Jjlu.ll j^=JI (JjjaXu 

SjUVI ^ya Jh tm I A. I Til l <n"ij^|| ciL&Ldl 6 Li IS Loll] jiii ,jl 

Lj.ll ijjh juJj .^jL^jI I ^ji d 7~ J* * * d d • ■"** 4 -uIjjjJI 4 ■ ■■ '~.J tl ^4 

lgjy±Lu IjjljjJu JS J)l ^ya (jiilj ( ' ( S i4_i nil I Cilicia!I <J]j ^i l~ia.ii tin g±a ^1 
Jl. tt* ft jjjju V ji OljjJsJI (jl jkjj Cilj illlj £14 jl JjjG . La <taJuJL LajJ 
LiV SLI. ..■> i jju Lj^. LiiU.1 lijLa Ixa Lu^im <jgj\ V Llj . Ijjb Lljlil. 5jj 

4jliaJI ^j^*l ■ >--~l I i jle. — <tta-iljla iijjlaj — jjjj pLajIxll jja La iJIni V 
c IjVI i_iLa~i n~i «Lul iaJI a hi t*i{lli JL <L| jlcj . £• l^Jjl LI JiSj La. j it.ill <JLajll 
. Lual <j| t jA ■''• 1-v j LaS cLaixll |^u Lulj Jj| cLaJxll jXj ilalall ju 

t i $ _ 

^jic. Ljjij L aaij jaJ ujl nia'i LjjLjjJi jj JL$Sl j)l Jjl • LgJS LjJI "Ujail LaLi.j 
J-a .1 j a, it Jjij-juj jLS .Erwrin Schrodinger 0 i 3 L>j JA 9 a>^b 

^JLc. ^ 5 t qj jl J«jj . (j-uiLlI v_>LjJI ^i IjjlS^LL jyuuijj ^SJI KjiISj n jljy 
cLflb L>“ 0^? j*J CT® tr^J L^V I jkui 4 -q Laid I c Ljiil I 

J J.fl oUjkll jJI4 .aLAJI dLj ..At I <JVI I"k 1 *uI 4aI Jj .SjSllI jl 

dljjf JS ^sk i oUjLdl dcljil 4 jLl4sjl 9 .^I^x.1 Sj iii f j aJu dL j£j 

OJ& uU ^ 1 M i Vi« « > V I 4 j 1 a C. ^jA 6 jfli t ill ^ lULo ^jU jSljLfl < j£. IJ4JU 

$ £ 4 # 

oLq j^L lLI JaaI LJlla jjjjj Jj I^ UmdO UUi qI jj ILH l ^j^iL JS-Jj 

6 j^ Uj (J^kJ J fl till cLJj fjl ^lc. t J-SU 1 njfl AiiUlj J-ilj . ( L^JLsJ Lsljjj 

U JxJjB < Vjjxt fl JJU jkjj jJ 4 *jza }I t>JJb I i All JJj LjJI ^jAdol^ £J)I^II 4 jSJj 
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olajlall ja)u 4 i nfli jA J a -v iSjjiLJLi 4j ti» La jLi£ Lja jijjj jjS itnlI 4 jlnf ,j-a 
Jaai> V lijJI (jl (gl i Lull jiC. jjj f^Ju CilajiiJU Jn vj Ltuj SjIaajj <4jaL^VI 
LjJI f£yja*j» JjV I j-fi jiJju (jajj . (jjj~JI _dIjjil 4 j i< ^ juaJI 4i&.jJjjJI oLaji*_ll JS 
^ 1« Q . 4 i .«S > jA txall ol^llll JSj j mi jtlj ^ jl 8 ifiIIj Ljli-JI f jA jiaULl 

Ol is^- (£\ 3jl" * "‘I lV * * • • ,^i£j <(JoLi yjjJLjJlj) vjj>JLill <-^j 

. lioll ^jic. jaV I J ■ a ■ iLs jji (jaj I bjjSJI (j-a IjJUUU jjSl — ^ In- jA La£ — jLajV I 

^1 CiLjliill ,> IjjJiS JjJLL JliA jl Jjt <4_uj^ 4ji/nj uljj-o Jjjc. j ^ ‘ 1 Jq yi^i JjJ 

■ ,j tftll IjA ja£j jjl 4ijjJl 

4—ili dill Jjt .4 iuft'i tijll j_i| ^ : J Ij ■■ ■ 11 ^jb Jlj ja 4 n all ^Jcj 

al —j =aJ I j ■ a .jt j ‘ J a ^ lai (Jl « > I l*« » I j| S Ljj_a UJI jjL * In mi il 

J-ai j ^^Aj (ja I j Tui i j iXi In mi l CiljjILJI jl J-aj fCiIjjIL ^ 4a^j1j ; ij1I 

— oLijlajJI ja JJX £js (jiljj ” Lujjl I jl . jiSl 4 jjI j jji 4 a_ > i l n ll 
^UIJJ jLj l in I 1 u I jjj 4 ... S'l UJI I Jaj »J ■-»•"■" jln'i 4 J n-j ol .alLJI (Jiaj 

CiLojUll JUi'll 4 .a .C jt Jljull LlaLal Jkiduj ■ Li Ij jljjj jl pi i»lLII 

jaJ (Jj iSojJ^JL Sjiall a ja ..Ij . Lijll ^il o I j $ 11 >11 j-a a I i-all jjLSLJ 4a ^ ^ uaJI 

j n\ ji* .Alexander Graham Cairns Smith £>_> aauijLS ^LaI^ jji i..<l1 1^-a.^Jo 
.4xa^J_jjjll ijn.II jlxaS (jiukjll ^y> (jaljlll Jlj Laj <4jau i • 

I in ji LaJ) . ljl Jaj 11 <nl I JaJI IxA llilxi ili <4^l^la ji 4 r. , ..Vl n \A La ^Cjjj 

oLajixll ,1 til a j)l if I j a»V I ^ I. a~ . ..1 I ^.|a~ill Jju 1 jlL ^fl n HI Laj 

^ * 

■ ftjjS (ja. <i LijjjSj ijlc. Ixala-a Jhjin SL&II 'j«-n jlj aUaJI jjaia 

: jA ^jjaJLI Jlj^Fill (jli (^J-»ll (ja 0*- (j^LiliVI 1 -iLII ,_yi liilj LaSj 

— aLi.-klI ^ln.Vin.y — Llil LjIj jJal 9 JjVI ^L5JLI l ^i oLajixa 4 jI iJLIa oil^ IjLL 
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<(X) Lull Q ■ 511 j <(M) ^j'n^u 5J1 : <—i-i-j-j-jj l~ t a .- ~ i. A l j_5 

tiLi t jx'txj .(I) LJI oLojix-a 5x j-aj (T) j t i t aJi ll <_J] jjJj jtj-aj ^yjll CjLajjjVlj 
*? »jxtl ,j-o .. p^ti V jiLxllI Iia |jj >,. a.»*t.a < I jam j '.j jxVl jl 

J> %‘i LLJ ioLajl.r o V <> ‘Lia.jJjxJI CjUjLJ.1 5f u.i - n a- J jj jjl Ljjjjiaj Jjb 
j'.. I jUL jjc, ■ • ^>1*11 l jJ> 5-1 ).iu i SjucLS illlj-A J-A SiLtla jar . I (jjj-i—a Lfl 

,jSl aLift jja! IjS LL <dJj£> jJ ,j) :j-A 4-Jt Jjllj ? <-Jc jj» L«£ ,j<)£lI 

.6 J .^Vl a_)lJ jVI j. J . AjlI Ijjfc 4tjlSl JJ»~|. .1 J 4jJI <jLaI jJjj V ftjjS 
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-bLLJI 

C Llij iM SU .t. ■ .Xj * <J1 : <j]till »ll Lulj jlljlu jLS ^1 ^Lbu - 
«lja»Vl 60$J .1 ^ CiI nj l » - ~ tll ,j A iX ^1 mil m l <lij 

.4jlL>U yi. Zjyai jjjl jJI ^11 iininVI jit jjli (jLa^ j j l ^ -i C £ a i 

(ji (I) C.L«jJ*II Jc. Jj *t . u ,. o .((jjjiu. J>SL>) *(£>*. Jllft - 

G <T (C <A .JijjaJlj Ifl j*jj atl^S £Jj1 Lillj ■ lllll “<^1 ClLjIalll' 

.<jjJU JAa-o ,y j2 6 JC.U Jjhl (jjSj > UL^LL JiJjj LjJI f ii nmj Lajicj 

? »*»■ «Vl ( jALaa.VI <Ihitihii Otljill 3^i>* ^ u® ~ 

.ILkll i /i~ yt ^->ya j-6j 

.« IjVl ,jji Jlft ^fjluULi <ILuJN jl-t.Vil i thill ^ioSltl jjfli n'l l 4J1 Jjaj A i — 

SjLj 6 )^ y i^JL tJjjj ^xjolall <_>IAajVI <ult J r . L . u {^jll <t i » ll “ 

.«LaJI .W»~i 

<L$J <1 »•!■■• CiLjIxj ulllA t&H Jjl jot Jja CiLajixll 1 — 

y ^«jiUII lijAa-} Vj . ^JjJI y» JjlaJI ifLuiA j^l JLia { ^b 

jt LtLc I j I U* j I ‘nL»i _ ■ ■ • ■■ -^ a - <.iSJj «< j CiLa jUl l ^ iLj jj| 

. LijLujjl 
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<«> 


V t" O' OOi jLi >» J ,»tti ^iS" o»Jti 

O^eU •!■«£ tf fri». u, Lfil Jj-uaj a_Aa^j !^|J m <LtUU J^a J,VI SLaJI j 1 .“ 

4 ‘ II, <i j I L < j <) y j-a -4 J ^jlj j ■ H LjjLajIa a <jl_I_o £_aj y l <j*. l ■— » Z il ... ^jVl 
jJkJI I_s_y-ajj S 4 xulall LfrjiaJ 4 j*m < Ja <j| ^0 jtlcili Jjl I '■jj > a . . Ja . 4 . w~...l l 

t5 J jj -O La w-Sjjii i jlcu Ja .(jjjLfj LfJua J.a.1 -yjV ^ 1 ) 4 _ij j fll I ^c. 

SSL^ilal^l J\ 

(j&At cU : ^ oS^JI ,ji iaj_>Joll ciLuillLI |»a1 ^ Sja.lj ,jj 

IjLoj (SlaaJI 4-5LLa , \ flVi < . il jjl jjjLjj 1-Li5j si fl * Uaj a lj| a ! > -vl l 4 al L i aV*» 

tfUulIj S 4 -tA-uJol l Ljjl^a jLL jil ^juntuH c-tifl £yc. ■*• * «*■*■* Ja S IjA ■ a ! ,..f 

v_Sj^ jj*aii <jl |jlS-aj <Lj**aJI JjaJ t^LtS S tii a SLaJI <U )i| l-iTt ^jll ■ .jl...Vl Li 

.'j^uLuVl IaJj2j (jjJ u -i Aa~ i m 

^jAljiflVI Ixffl JLa. 4 -j| ^jL C. . jl£ jJ-a. ^ iL.ifltl iLiiy «OjL |_yxa.>till J ,1 ^yjj 
‘0*11 (J* ISJ^ La* jkiJI iJja-ajj JS 4 jl$j Lf ia , LaLaj JJaL _<4^5 ^ _ 

* 1 ■ m I i jlc. IjjjJA (£±a La a ^Sjjj , Lojj 6 lj,*L n a SiC. I L ja -v „ 4 ■ Ktl 4al Lll jl i a a JU. 

laJjlj-a jLi jl ijuauJI a Lad ^Lall . JjLuuJI \ l a 4 a l Ll l k \ a 

•‘JLi ji tfak*-* Li>J* <il£II ^ 5 _y£iiU <111 „t jl JIL.VI jiia^au : Jyili (\) 
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t_ulLuiVl jjJt Jljlia ^gj*w*ll jjku-u_j i.'nSJL ljja._*pi <2LUI jljio Jt* i j i nfl 

. I‘i*»»*.t I * j ■ ■ .."I d a h A. I1 

lajjj < J^-S_jJI jt_Ju ljj . V.A.^. _ ^.Ili jl aLdaJI jl jjS ._LJI lifi Jij a A flj 
^ » ■ t ~.~ d Ua« I I »*■ ■ •*- ^ | j oLo^LlLI l‘*~ Qj 1 * I La ljj - <tj i uLml Ji£l 5 HJd» l - 

juaj .-■ ! U-vl I « i« -*■ III jj) . (iiil^jj oLajln a ill <^JLa-a ^Jc. l i lj »i 

S l*i^lg-i (jl dlj jLii ja Jji : jJb JljaJlj .ajbjA CiLaji*-a ill jc ii jyu 1^-iS 

ajlc ^mUI ^jl ^jjlJ S 4j^a J Ai A^ii Jj»Lu ^ic Lujlkla tjil 6Jj^i IjLa 

jl J_u i JiX -a C»l j jl i. a . 'i i CiIjLjlC. ial j^ .a m , fl ,, i V l j .i.i l S ~i_ i jl iij-fl 4-iJtj 
Igj&j ^jaajLa iili£ (jai l~i kj ujLSVlj bI 2 J I «l VIj iLL*JI jl_>-fll ja jt fl "m jUjillj 
I j a I a ■ --j ^gj n.~i » <_J LxJ I 6j *1*^11 _ 1 <| 1 fl l I J-i Ij-ii |_yjc. ju^JLl Ij . j > a J.. J . 5 -A 
jaLSJ.1 jl j iii I jKaj .‘UljiiJ I (gS a j j i t i l CiljLt$ '(jtiL. JLaj i t ill 

.Ji^ail V .. bLa.SU -jakVI Jill Jji _ C »a» i a>k j2 

(jAiil I J 7 IjJLI ljj* ja £j_>aJI jjuijj i^jLLa *UL*_jLj J^ii tA4jJI J*J 

_ 4'Xj, i a j IjaJLa. I jli . <UaoJ I <1 Ij yj >1 Ijp La jaa pLavVl bVJA (_gjl 

i_i7n i jl jjj <jjiu Lojj .jftiia jifl XALuJ jt $ ‘if (gjJuaJt jU Jaa^ll Jj jjJAj Jil ^ic. 
Ja] . JJA.VI 4.1,7V Ij (^jju a Jja. j I -^~j (_j j]l ■> >t»*fcl I ,jC. <L4jj I nj*\ K-mA a LaLL Ua ia 

L_fl Lh»J i J ([ ■ ol I d)3 J-uj JjLjj ^ i ^ ^ ^^^aiskaVI Cil J ~1J ‘ill <_uL^ i .. ft a O J) 

. Ja. 1 jl jdAji Ijjb jl |vici Cli^ jaiilI ij-i Ja- u 6jai JiLa 

I^ .'ijl 15 JiLk ja <U Ljlxkl c Lja 3 ]l ,.lj «~ Ci>U <j.a*i *b i ^ui ^gjl jkjJI Ijjh jf 
<GI VI <Jjut JL <Lkj ^~i,a~ijV JiLjJI j jlill jU Ll jJ(j .LjIjaJI Kj aljjjll ^yjLJI 
■ JjjJaail 4~.l.la 4 jIa.j_j <ULaal jjS| i_ijluil l jA S jjta ll aiA 


(f^jHI) .Ljiljjl ^IS Jj LjjJaJj jSj (J jiijjljjj jl Cja ^ <L LaVl u* Ijia (^) 
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.^t^l jJkuJL (o^)LL>^ KuaLJl ,j>ili 

jjJL CiLojHI (j-* *(j-Lu 4^0 L f-‘-°-®'^ alx-a j-lj 1 ( j < i ilj-.ii Juaj 1 «xi c. 

CijiLi) _ a jALui atlruj _ IxX ^1 j Liu La Lluajj (<t_*_o.J-cL*-i]l ^jlnl ... ~ L 
<JLJI 6X6 .*■■ j . (oLjlxiL Jojill Jj o~a*il L) < nm ■ "i <_»l j . ^ il v-JjiVlj 
iSLJI ^uXC. JjSII 5 j5j jja Itja. JvaJL aLJ! jjinl (jja. ^J^iull ,ja Lr uiaVl XaJI ,ja 
.Lull 5 a-v j oau <31»l2a ^^iuj t iaJajJI 5jj5 <jI a Lull j$*-» 

I d • ™j ■*" Jj ■ • oj/G ? aj U‘. I1 jjij Uflfl 5jjljaJI Kj a LJ1 LjjauVj 

jjxLa LuLjui Lajiaia JS jL LJul lijuau _ kufcjil L$ - <^lj i^^uaJSVl 6Xa ,jJj 

(jjil LuLjail ?ajU'.a jjaa aLaJI Jj I Ljj ■ |> hr VI l$uiijul> uij-ua j -u u Jjl l„. Ic 

s^lill l \<mLa 1 I L^lc. LjiA.j IjLoj iSuaaj) 

JIj JjV <ojS 31 ^ LtL oLLxJI jiSi ^Xa.1 . SLaJI Ji*. <l1 Ljaau <U] 

^-AflA ^aa. uilkll Lula, Lclli Jlj <jJa.Vl Jill 

1 *j i a * *! ^lAII J^llll 4aua (jx (j ^ i i L.i- n (jau <_£Xu ^1 ,_yJ] I J)VI Jlj-uJIj 

2 A jUi. js J,lu (jilill Jjjlill Ijjuau Lalu iXjVI Lsjajjll Lf-»uujJ Jl aluaJI 
<( juJsjLlu jliii Lij (Jji L jjLuall Lazuli <((_ 5 jl_>aJI Cijll) J-6 juaiM Iffi-o LuL^ifl 

? <ajl Ifaj 

ISLuolajJI ,j j t-5 a j . i Al l (ja Jjjll (jl ‘Jlj-uJI 1x6 Jjic. Lla^L) 

jJIjJI ^ eLoLJIj . pjxll ^ L-uiLuVl i^uljill jufil Xal j-6j .^yjLJI LjljaJI 
^julauVI tijuiLill Juylj Jjljj ji LjL jXj <<a.jJ a^lSlI (J® 

:-Ut Jj2j ,jl Jjll J>ajtl 

<atiLai «<uj] Jj (_jxll J j I r> t L Ljau.t l ( _ f -6 f£jS*i (JIxl jLojV I 

Lil> oLolLjjl <l.a-u VI ^ (jj 4a tjauai .4ijlau»j <U^lai <ajLGj 

■ G^-~, J,i LjjxLu mLaVlj jliiVl (j* jl y>L ji (jlj-fj (j*° Loj . oljjl 

^Jl I ^ jUiil I 6 1 
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oL> i» -e JS 9 JSj JS <jj ■/•» all j+c. j-Aill ^ j-£ JS j] 

.4-Aa.^jI <.jiu f) jtill La^kJLI »Ll £x <eU*JI Lfl j A ,j y jj ^aJI JjLuuVI 

^Jt—« (j>S ^LS j O - a i <l /> j o l nj JjV Lj-AJI cJjLajl Jj-o tjjj JjJ 

«wjJj- 5 ,jc. I ij ij 4_&jlj Jj-aJI jLLj £jlA fJ jj] <e LlAVI *X& JSj • cf JkAlll 
<J.I 8 *>H ftj-A < Jjx In 8 a . f- {JLaJ 1^ 'j * ■ I ^_fi Jtd I * * ■*■** d & ■ ..la L#j 

■ (£3^-** ^ jl ^ a J1 jSjj ijjuill ( _^uuJI j* 4axxljll juuVl kit 


(jkttul 6 JX. JlaJi 4 I «■% i jle. (C a ' l - k. 'i 6 ji-i <6 J&lj 4 u&j Jxulj -UjAiLoj 

<uie. J Lie VI l. 'm i tt'i l JyLjj ,jl Lj Jj.u-tj >tu-ki i^yjrCi.rt. ja. ,jkjiM~ill Jjljj jl ^A 

^ tVi a < . U*»» < i (^lj .illlj Jjj Ln jjl 4 a i ii j jL i_flj i ii Ij fl jjd Loj t^.ilrnini iLa £^j_uiLi 
^ jLaJ liil .4 l-> . < /■» o.n ,jl JI a j -v I jJjS Cu ^jua) ^ilill ,'i» jLill £x (jAjlijjj 
• 5 j jV^jilI <ii Aj o cilii jl I ni^r i ^a ,jl L.tale.I Ijj !"■■ -°~>i 


«_>Lu£VI ^jJe. vLiS A*. >~ i J-u>lj 5Jjia jjl _ j£u e^AlL c^jAIIj _ j5~»~i cuS Ijjj 

" h . a i a i ula ^1 n> ^uijl ^jll itxuiii cl> ^iUVl u^uiliiil Ijij j| «iLixa 

«S l_»-J I jj ~»VI JUI l ji i_<lln7i oLuLj-All ju <JjLall o.jjkVl ^.. 1 ... i 

cLojjVI ^l) j_>U.I f IajjVI SjSa j-t»" ■ jjl Ii* I. A v Jj£Lm ^^ill 

£-“jj SjSi J_o |»J 5~ ■ I I n Joa- (jJe ^jlxljL J-Aj <^V-a.i Ali.Al .(JUSJI Sjjj jjia. 
JT L-^l «Sj ^ fcuc Ja. ^ Lr.ui .VI Ijjt Jk u& 6 La.ll jjl 4 1 m~i*i JJacI . La talaSa SLxaJI 

jjlsll ^LuuVI ,jx (j m-%1 1 Jxull ullj t (jLuuVI njija a Jlkjl Jj 

4->ji ij* i jjl <1 uiujJj Laxj . jjS ->1 ,jJe SjjLa jjlL iLaJI jl ?«■«•> £-a 

x l jit Jj 4 JjLall (jLuuVI jjJj 4 _i i A at I oLuJI ^ 1 | l ji J^b^j jj .■■ »*< 

■SLaJI j-o JxLull je l3a.le ■* »I5«H (jAljxSU a a i M 1 1 i-o jjJi 6jA£L £jJb Ajum N \ 

• jfjLII tSjSi# Ja.V <jja_o ixila. Jjx I 4 J Lj . ljAa.j (jx Ij^^aJLa 
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JjuiI j Cjljluc Jiu <<Al *'~«~in cUilS cl nlllLfl <_^aVI jli Lj »j 

(jljbjj ^11 g Lai* II j*-uu t^a i nl 9 ijaia Ja 4 J a U*i n d •*■ ~ «*j 

4" r IJ ■ I ii^al Ijj Vj <-Ajj j| 4*i-h ioj ^ In fl'l I !*»■*■ j ■ Jjl ^ ■ U" ■ ■■*. V ifl <^jla]| 

. jjjLLa 4oc jjuxillj Iji ALj 


<.i,ir> Lj <Uta cLjaflil lot ajSj S L-uaLj ^jjljll t j L jjlill ■ °->-j ^jjLii <_L£ jjSJj 

I « >‘ir (jLaj^j <J jLiil JI oil I jJ&j < lo j <; u aV L Ji^u jl.lAa <*.*.. . 4 J 

jLia Ljj^jiVlj • (dJLJI v_>LII oltt fr l» 1 .1 <|lj 4j ^n mj Jl ,*i < jLi ^Jc J" J1SI 

J*j (ji 1 j l . jjU" > j£ajj iLa^ iV l I I ^ ( (jJJ a^Lll j|) jljia 

CiVLJI JS ^1| jlVilL Luj^Xi^IJ 4 iirtljj 4* iigi eLj^ill .SjJJua Ci^Lol^l ^'Q 

(J.llmj 4 ij * n 4 jII a~rtl CiVLaJI A jjb J* JSLIj . 4-aj hill I * iA. 7! J | AI ^jjI 

iCiV Lalut VI aj-A olaJJjLcjI o LutJk JJ . <£_>sj .IcjjA tjAa .1 J* jl tjjlstlll t>> LjJc 

:<UiLJI J* IjaA <LjJ j^Jc. Jju LgJ ajuti 1 i a illj 4 jKI I L^JalLI Lujjjjl ,'iq5tj 

S = k log w 

(_JLS iji ^LjJI JjjUall 4-C. 1 j igi ,*i» jjLVxa1 I ji»i LjjpjVI j ° » »I *^-~ ■ ■■! ‘j 
jiJbl ya a-Utlj ajcLill a j-Aj . LbjJ JjI jjj 4alt a lujJLj Jl LaljJa ajc(2 

•i*i4^11 jjlj Lilac Jclallj jaasll LCjjuG jlal ^all ^JjJI ^A 4ui.nL.nVI JuIjaII 

Lj i -jj j < 4 iU ft <Lajk.ia.Si 4 i » fl‘i JjSII ^ j 8 111 i?l i^aj j_«Vl J 

•A^l ^jji juti il I j I (^1 jljJolu jjjSJL Jbljjj Ljj^uVI jjl - a jjb 4lLaJlj _ jjlull , *| ju 111 I 

• filj ^Jc jJiUlJI ^ 

ijiiflj 4i ,'ia-iuL'vj-aJ I al a "mil ^ill LujjGiV I jSi jl S .^. ft ill ^ lr >•« »j Lctoj 

L ua y ij^U ,~iauLji ^j *!it il JAj .^lajLtui Ig Q*i it il ^I 4uuLajJdl _4 jjJsuII Lj a yuVI J£j, 

L > — jaj. I a ijj 1 1 |] I- - Jl I <-»*> I a L5 4jV ^jJI Cjl ajlall d ■ » ^ Jii ^ i » - 

Ly k' i a Jjl aljlaJLI oLa jL nl l J-J_ju^jS Ljjjjj^jJ c Laiail -j(] jU'tl l l*i~f IL",..I • 
51U JaL j^ Iiii 4ajalll jl ?UI inn ^jLlI jj_jjLal I J ja ■ a i^^aS! jljjLa ^Jj <1 al« - 
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.oLajJxU jA Oja Jl _iil i ill L^u V ijjjaaaII 4^1 oLajLJ .1 Jjaaj 

1 a 111 ll I flj^ ft i"*11 aj lii | ^AaLXUAA U l«Ub , ) I. . I ^ 

lULjj oLajkJJ <<i±A <1aojI (')bandwidth ^jjjjJI jlklll jAj-t jA SjjIa Jc. 
Loa qLaj1.«.aU Jajlil JjA.-fc.lll jA ^JSljll ^ I JAj . LjLfcA.1 <LaIIjJ SjJaOjj A t rfi . ll 1 

.<_>LII I jA (ill allajAA 


( T )spiked j^jljui Sjjj itill <j a!»M <daJLI <Gja.I ^iUoluil ^jlj jc oluu L a j lrj 
. s = k I 09 w : jLjjljj Lljbu <ju jA oja.I iaLjaaII oltLuj^l jt 


d " <*>-11 oUL>*ll ^iiiiiija jaI j^JI 4jjjuuII <UjL*II 

(^^jj^iajjSUI) ^LuJI l ing » J ((jJjSaiij^jII) (JJ $ >1 1 I In » C& <lAalL lijjjl 

<^4LjAOjfl <La.jj jl) 4*iij_iju ,_Jc. Jjj jjlll <UjkJ.l Lujju] jA S j-njllfl .jJLxll 
OjLj j$A k La I .-UJliil 4 jj£aJU I 4 IVU. JJc ^yll W ja jlj .(jjljaJI l{ n - ft l n jA IjAj 
<Ua.L j^ . j&Aj i_ij£ Ljjjl J^lll jLajiljj SJjUa l^jjj < 1 n 0 IJJ Jajjj jLajjljJ 4 tl i ti l 


iij J ■j- ^ 4-uLjjA tfrllji 4 aaAj jjlj 4 j t l j ail IaAjL*-a JS JI jl ~v I - JJtVl jjlc. IJaII 

. COiil IjjA.V L 1 ° ■ —j* La \JZ ^fl.nla ^-fc-’iA jAj >4 jauLaI 


<]jLlU 6JA Cul£ JAfl i6j£fij JLatLa IAj£aj JLa. jLajlljJ 5ijlx. jl ^JaII jAj 
\AV• jfclc. <GIjLa jLjjlji. a.T.*KI jil . tjjj JjtLu jkb (£jll jiuLlI ,jA UujaiII 

< jAjll lav a £A jljloU i_yn liTi .il LjJjuVI jl Jl jjlajj • jjJ^ljll JjJa. jlS La Jot 
K. aI'.iII j^lLfl LcLuaI ^aI <^ijJa kjAolL (_yAj ij.irt.aVl LaIjI J ii -i 1 JIa 
0L0IIjjC .1 <uIaj «jLajoljJ Jja. o U ijLill olaUil oijll illlj Jj . Jlill <JjlI jaJI 
. 4 j^Laj ja 4JI jujlLI <_ij 2 | JjA jA ^jiVl ajlial jA jjjaJI Jcj <ulc. <Uajjui 


ftjaj JSkl CuUL J Ldxi l frlji Jtc. Cj La Lull Jaj ^ <JU«JI jA I ^Ucull (^) 

jlLI) ^LumI j^Iua ^uaIIj <aUj 1 |j <uLJI jlc, jijl olUaj^j cmjaaI < 4 ^ spiked (T) 
jjiTgIIj Lumi JamuI ^jLaj 5j1i. 1I jjJl ji j^i^jlaJl jil JaII : Reductionism (T) 

^1^ .l*l_inXHj IuLjaIII O^ljill jl <4 ja^II CiLJaj.1I JjI ^ic. 
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_f.L U» JI LljLaj (_5 j^Lo ,jUji <iLi -jLojjJjj ^Ic. jj»j 
ojLS <..Jr 5jjL>JI 4 i nl«ll olAi.flll Uj« .x jji ^q .*l.t. l_oj , I 

(jI - <ijL-cdl JajJ d-o Jjiij <l*Jj - uJbjlaJI (j-aj . jLaJuVI 4"i» 8J ^^jJI JjhIjjJI 
l. fl fr i lxaj JU ^jLuU jll&u IJ 1*1 J idf (jLi LuJ jLjiljij 4_Juxu 

(^jll Paul Ehrenfest o«n i a ijjj Jjj LojI clingo <^jQ]l j^jlill,*.I »r I n j^aJI 
j^=kj Luji ^5 Lv°j . 4-lie Jld.1 Robert Mayer ^>L» ■ j -n~*-l 

i^Lill ,‘idLlll (jc. 5cIjdll (ji ^ . oi l ^ ^jLill ^Lj Ijlj ... La311 d^aj lla 
. oLft-u 4 jI lj| J a ra n I Jjl ,%aC .<a-aL=JI Uni j u no ^Jc S^JalaJLI «*!!»» 


(jl Lh° Viij (j-A-ll I CALL. j_di j (jLojjJ^a £ju . a*J " AVI 


(ji jaicl cu£ jLajiljj J_j5j < ^ Li. t -aj i n I La ^J&j ■-. jjd.Vl JL5 Lo£ _ Jjii 
4 aa»U ^jS I ji njl LjJJjljjj-ill JjU j5l . ^LaJ jl jl % l <i Lil-lc ajluu ^Ic/al-a Lug >13VI 

ftLa^i I jLij jjSl tj jarti tS3^ 4 j ■% lj _ djjjSj jJ Laj^j <oLa.^*Jll i_ild£ 


JjLJI 


4jj l_j_=JI Kjnlli.lll ^liJI d■ >LI—aiI £ju Inl-a'i VI 4-*JLJI 4iaJ>Vl olj JaLijJI 
<5 jjIjuJI K j nln . 'l l JjVl ,3 d La-1 L 4 aj a -»ll ^ UI <SLkll a. iu» (juj 

aj j.i.n d-a I g ljj^~ In 5g Li^n.i LanJj (ja-ic. L>® di. U a- ~ ia. n V 55LUI jjl (jic. (jaalj 

•OAjj*^ jlf*. ^ Ci>uaj Sj>ua (jJ] <uj$£ll <5iyi JL^jS iJl 

Ifl kULLLLI 4—d.i ilI JM ... 11 ^c. Li.Ua-Vi <La CuVl JjVl ,djjLillj 

(^LiiUl jUilj Jo-ftaJlj a a. all . a . 4 d i -v I I 4_5Ua]l ^a i'j ' ■. * j.il a L. Xj ^ 
J.L ^A 1 JI lalljLiUl 6jlu JJ I ^Ll-a djV 1^5(511 J» *“ll ^ ljn~...V 1^ ft 1^~. ..*. 

.lS ^jJlj Ljji jaj ~ -v l I LajLajj jjLuJ.1 6 j-A <jJj J -> . a ,j-o j^Lc ^ I i?ijj . Ldljd. 
I jLL .< lnra.l l LuJUli o^l> • •*-*-} J «**mn (£j I—,jJ| Jua-_jll Llxijj 

5 J» caa Jya (J jraTi J nttt JjSlIIL $ LajLS <5LkJI I nB-a iJ_ua jal-lla Ijilf juuj 

.5 n-lll ^ajLuU ^aj <*jll Ajjaua LflXUU jjl VI LultLaj ngjaS 
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Lij 'j j| <<_uJa j ' r aLil LjJ (J a 4j£LJ iLL^JJ ^jloll jj^jliil Ja ’ ~j lift Li 
^LtilI ,_)iii la ^yJj S j^ juo UIUI I a*..- v Llil jjjliJI L5JI 

i jljjj ,jlj JaV ‘LiLuJI i jA 'Jjfiiul I <_=ajj jj_Aj ■ LuI jjl jl <4_JlLa aa I a*\ . cJJij 

jjJJ <j flL^» d al.UII J.oli J^j-w "W .^LLo .’hj l <... JjLiiu ^ ji.ilI ajil^aj t*»« a 
iJilLj . g-i^.iAllj l.att.i (Jil i )» ua l jM Iflja e ja. i_ijiii"i> Lajjj <6jl wall 

iSjl j <ii.ll ijkjUJI oljLt) iiUall ^Laj *i ml liLclk’i ml juJ 

^y> L j-a. j,l <4_alj be I ffLi jlx. ^1 <ajlj I J Ijj ~ v ~J (^11 -1 (t *» « jjLadl gja.iAlIj 
4 jlr La J>.uAlL __j_A j 'Jj j ~l I d *l» f 0L»| j)l - <Jal m u - JaV oLLJI 
LiLUl i-tj- eu S jl jjVj (jjjj .ttj'll <_ajj _ VI o %l . jljj_j <jl j_jV i^LjJI ( j»jlJJI 

SilUl a j-A (ilia LSjSjS) <1JI ^JDLj -d Uj -v I I djjjJI ^]l ^Ijitif jaaj ^ic. 

\ ^-'Vi m’l LaK Ij^Aj .SjljaJI <a»jj ^ ^Lfijjl jji Ji na~~ ^jill <jji n~il,I 
-^jlall ,jjjliil la»L _ Laic Ijljlal jjli diLLJI jy» 

wLs^jll ,> -,_)AjVl jljlal - (j/il laV 4jla d aj a—II ^g I ~.J I A. 1 ^jlall ,‘niiilLfl 

<LlAUjJI j_a! ha jA» i jyt a 1 ii*iuVI Jj_a_a .U^afll V lj_A lilj . <iUa 5 jI JLumI jjC 
■ O^Lkxll Jiii>. <Lj a il I oLsjjJI jl j -^11 C)ljh» a jtljaj ml jl Ciljl uall a J L.fl*N 

alA jl Jj <Jj_ii 4-Jjaaj i ^ I a LI I JjLil£ Ja 1 .1 dLaLki die ^la, .“^l-a 

. cilja Laji Ijljial >■ .t Lala dijlj < I ji»j Lill liij 4 lAiiVta Sa US olj <CjJLaxII 

^LjjVU itilljla d\ a ull a j j I jjt LAjC JSVl jja j^~ jjl I jjA ^jduVj 

j l ■» a J aaiS aJ-^.1^11 <LuLalI jIL. ^jaLiilli .^ilj 4j| VI iLLiil Ji »A 5jl_^aJI 
^jlaaal 4iiuil X&l jA j 1.1311 cllj uLuaj| J «A ^*Ludu djLfiJuL Jjtjj 6jl^ 

^jjll cLjjill SjLa ^jVl <UaailjjJI A^.’iai.n j'ttakll ^yjiUal d I.Aat I 
a I j-^. ja a L a m V I jljivl jaii tl I ja d ~ ■ ■■ ja gliiL Ljic jSlj 

i—JoLuj (_ju jkjJL Vl jJbj JJj ^jJL j ->. Ij Jj j i.H V] JllA l jujJ j . Luuj mi -> a iillj 
JiVl ijlc. (_yAjSU jl_p-=»-l «iHj-A jjSLV aL_=JI jjt ^Jil fjg\ (idlxi illi■ ij*j jl j-vI 
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jL^jI 6^ijJI A mi il I j la t jVI j jLuuV I d * mu ^jlI jI d)j 

<d_jl j ' -- 4_SUcJI jLij ^yi lioLS Lla^S *1 l.-JI ^ic. jUA.ll .1 a .^a*. ■ .11 
v*fljjUil jsj .<C&a1I 6p Ls£J 1 ciU>jj ''fl&Lj 53LLJI ^ILu JjLuj j Liu j U A V l J, 

- 'AA*\ ^lLc. ^ JLs*. _ <Gi»i jLejoljJ jU OVI 6OA £>*^J jpJA J,* jktjll ^ 4j1 

(jji £jul>V <_i~y|l Cilid&II pULjJ J-aLjJI ^lj_uall jj] :JU_fl ■ aojl I ilUj ■ a.i." .... Jj| 

- - U-J I pji u.l _ I 4 JL 3 -»1 nj V ajl5Sjjflj (jf-* iSSUall Jal ,j-a £ lj 1 /*»!I 

<=»LlU J ** 1 u-° 0*1 ■ jL* - "] tf* Aj_jj-o 

^ 1 ni VI Jail £^Llj . SjjLlI ,jAjVI jjJj diaLuJI juaalI 52UeJI J^la 
5-5 Uo A j A. mi I Lg-jLa.1. jiiji -iajV j-ll I 1^-81 i$l oLjLilil Jjj .4 al UN J[)Uu-wii Jj-a 

<ajj ^g j~ i ><i n jjliaS jjI ,Jj-8 JJjj < JJU L^Jl» ti*i^*i jJ d jlnf JiLa ( jx fjuA iill 

, Ljjlji~-> n Ift IjaJaj £taijV jjlJI ^Luulll JxLalil <ulafc ^jjll < ljj5a$£ Sjlja 

SLjj jjJuVI ja ^Jcl {gji ~ ■ ■■ » ol j d *■ j ‘ (j& ( »-Rn ££a d 5 J 5 -> d _■*■«■ ^ jll L&£ 

CuLjjJl a "j U* » <_i!_ S d -jU ',11 Qjlj inf ,j£ ^L2jVL j » «* LujjjjVI (jI j ^ <~*.la 

Ijjj-aj Ciljjll ftJJb ^ cH> l-Uj-a ,jj»j jJtV I Lulj-uJtil iajjj <Ciljj Zja 5jjSLa 
iajjj Lfjjj La_ii CiLaliajjl L ala ijlj JjJajj d«jU‘.l I Ifl !«•*•" ^51jil 

(jajJilj JjV adij LuLt 5-ijilL jIjiaVL j» itn 1 -n.l'n a .5-ajlrnl I Jalj ^itl Sjlj-a 
lj . Jj l^-aU qjjI J M i’UI J L^LSLL, Jila 4jSjaJI Ouj-u oljJ ^ya Cil fl itijl 

u' 1 Aj.iLi5a 4£jui ^8 tlllja oljAJI jjja ^JjSl JJ£ illjaju t JjjI 5ij£ ^8 ^uaua 

d «^ *V I Aj ■ .*C Sjtlill A j-i-j . a J 4 y -J Li j< itn jjaj ,<JL^VI dal Ul! J5| ^L£j Jli-4 
CiLajJ tijJ-ajLa djjj djLiil ._ i» i atj j| 1 C 1 Ijjll jjal^a d-i-uljJ (£a 1 e Ljj-ttll 

^a ijaauj 1.^.»A»a d »U~j » <x.j 1 j al a~j oljjJI JJluj a <_JLjlII SjljaJI 

• J-a-ufi aj^a-au L$£jJjui (_pjjjj Ciljill <Sk>a ^ya ^laaj jjS Jjjjj ^1 ^llaj 

JajjjJI Jja-a ^Li 4-uiljjll a j-4 Jal Jj-a JLall d«j• U , JjjjjJI ( jc. >jj.l-v~‘i Lejuaj 
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jiljll Ciijll LalajaA ^UoluJLI jji ^ic. LuLul ju^-JL j ^.jia lojjj i ci la »j j ^ » a*m 
.(jlkJLI jjirtll 4a.jJ ,_aU aJaljll <a.jall ja ,‘hjUI ja e Ijal 4 « i< *n jia. 


jl l**« ■ ■■• (^jll jillj i c jAjVl jl j~-k I £aa rf Ljjtll Liflj _ Ijjj I in I jjualj 
j£» jlj - l.n’i-^ Lule Ilja.J j\j~■ "J <6 j-A jljaikVI 4 jlnf . ^yJLc. jaj lijaalj jA <4aA 

.Sjlj-aJI 4-a.jJ ^LLjjVI J.l*-a jj-Ia _ (jkiUll )i) ,f a •»> ,'4*ia i la£ 4_ULkii 

^yjjl l*i~t-k ~-Ij~j..I llijl jj£[a ‘••J <■ I JjaJLI IjA I liajL <J11LI yj ijj iaJI 

j5j da .UW ^jll JlsJI ^Jl SjljaJI 4_ajJ ■*'*fl"j| 51 1 “til JL)2 ^Jc pUJI lal jami 

. lii£j£ ja ja.] pja jLoxluil Lu n I(JOjVI ■ k^>L=v| ajjao 4aaaaIjaauVI a JA jala 

jl jl ■ ...->-11 iaLalj . cjll J > ^ "j jjj la£ 4uiljjk C umj ] (jAjVl c^Lal 4.1- ftla . j 
LaJ£ I_uj -1 jl 4jl_Ju ja (ja»jVl j ^ (J-B JjLajJ (J'in-t (^a-a. ajjJS lalLa_al LtLftjijl 
- j -■ -M JcJaoj i ii a 'ji ^lijjl ja 4 ilf. ijijjj Laj jlalaftlla jda-aiall j"i_i flUail 

Jalajl (j-fl iyLuuUI ol^)»!ill jc aLaIj <4 mtlall 4,. a tLtti.a (jujataa (jo 1-tL - k-i Ij 


'^'cW 


l^uull ^jlll clii (jl ja » fl ‘■a ■"* J * 4 *1 ijlI (jk JoL&aJI altj jujill Jeujaj 

(jl JjJ 4,jt ,uUH jjLuoJLI jUj ^lj (jjtjil (jjjliJI V JbVl j^jjLSJJ aU j Jj_oa ^l5j (j| 

jalaj jjSj 4~li<'~|-k (jj ja£l (jjlaJI .'i^ LaiU .(j^uL jjttl l 4 j mil la Lai . (j_aV I 0 ■ Aftj 
»II Vjal.n 1.14i-n _ JSVI ^Jc - JjVl gj LSI I (ji Ja'i ljj| «4 jJI 

aLxaSjL - (jjlall (jjilill Lijjjj jl (jSaj_j . iSLLJI ja 44l~i ■'t n >gjua» JLaxLuuV ijaui )J 1c. 
- U_j| (jA_^v i)nil CiljLa 6jlJ a n (j_laj ,_juLaiLa ^-Ia) (_^J-a JiLi. SI j . *v lI 

.^(jOuall (ju^laj jlolS JjJol a jail aLaJI JaS ( jlc. alia) I IjV^nj jS - JjVl jpUil JJa 
,’i 4 ^n «<JL a - ft ja£ (ji Jal jA i_iSjSJI Ijjb jji jaJaVI Aal ^jJ] aliall (ji J-ol (j;\ jl 
Ouaul yLalU <jLa.l jl ila.Lc jl i4ac. Ja.jj jl jakVl Jill (ji 4aj_iiiall laal^Lui It 

• OAj <JL *i*i n V| 
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< k m ijjJLI <jjl<a.jj Jjlj Jtta.ilI iiiL “Lajkin Jii-aj LjjSjjS jjl f ji ilLli ^ya Laj 

—o j jY i 1 i cilj <^jjLlll j-i-c- (j^LLijVlj ^LijjVI co.jljj jJa 

<4luu \ ♦ • • • ja.i J>La. jaL S) V<~n Via jVI SjIja <AjJ oxfljjl jitt -SahA. > 

eliCjVI kjljjl g’Jln" ml IjU. j ■ ■■ °~ ^jjl ^un iljlI JlaJI J^| _ LjJhUa . Ijjbj 

.ji.) cjAj ig\ fj* £^u»l *J±K9i 


i5Ua t^Juuu l-ajfll j^Vl ol t fi~i ■% t I jl A 0II SltXo _ JL=JI 

($X* l_>A>o ur ^ 1 g ^ 1 t> Jjjftll ■ .i • a ,« JqjlujILo !'■ iA.il IjU .^jJc .1 

<a>jj Qu <jLilI <L_j£ <5^Lt Aj^-J t ^.Ic <ii._i.iA <jjiIjJ Oj^Jal Jflfl i^aiLaJLI jxjil 
I j«.‘~j SjaJUI oWjll 4 /.UiI (julj jjJc-j .ULkil j 2 ••■Ij > 

^ U^" Jjjll 6 jj) JiCi > I jjSj LuULlj Luij^Sj 6 JajII <iCI.nl I j I illj~...i a <( jLiUI Lulj 

( jlL*JI tunjlll Jaa. Cai ttl <jaLJI ^.Ir.j ,jl jiCi jJLJI J^L^LojI U....j" I. 

liJaj .4xaUll jJLaJI Jjj _^uSJIj Lijjil i-ijIaj (jwallj Jjjljjllj qCuAjVl 


<Ujj_jjjVI jji IjLjjl _jj.Lt I nn'll - <5LtaJI jJ V j 1 ■, u I ».i n ^ Ujjl i_i lUli ^Lill 
Jjill jjlt ^ Ji Afl ij JjJ jji^aiC CiLa jli 1 1 4 jjS » \-v~.,.~ i jiCni jiii ,jay 

- ' - Jillj .(jjJjCII JUmSl qLiU.jiI ^JJ £ja YjJ jJUll jI_£aI ^4 ^uinill 
oWjll Sal a ^ 4 tm .X L^j(! 1 fjgA.M 11 iti_> ■% <t jLLJI yl> (Ji Ia ill IliS ^jUji 
- " . u i i jirti J^a JSI (JlLfLujI £—Q tjk. i . ft i l I 4-a.jJ ^j..a 44 I j[ a ~i«j i*u •> Jj ji itjAjll 

ScUSk J-n ^ia lajj 4-ilLc. fl_>^8 . ULLJI _a 6_jJA.Vl 

.(LujjSiVI) ^js jIaj^U <j!Lc. Ilj-u ‘u iii'ui.g LLJ S (Luj jj^yI <5LUI J^Ulul 


. lia LfJ n I u~i {yo Jjl I j cul Uj .<lja.ulL Q.ujl lj It! (j^lj SjSkl CjJu Lnjij 


.ajugjJI ju 8 i ^jlliaJj <lw \ 0 * * * * jal (JV^ _j .* .11 ^[4 ..-.I.It a .. ..*.11.j 
La <U)L jjJj J jjl ! LalijA j dua > Lli^ual jj| aUufll ( j£aj aiuall CiLajiaJ.1 JLoaIujL} 
Jj J <ti jjiiflUl I IS (4jjuj \ • • • • j-a! J-lJ OA^JI j> ht <1 JV—A ,jSlj < I 1 fl 1 j_01 
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( j£. 1 (JiVi 11 ( jic. jjjJ I 6j£Li i,_^al j % Wl 4jJL SjljaJI oL^jJj *j ... all 

£~a iJaaaljjJI <-jic. >_ i » n-n Ci Luu jlll aj-A Jlua (jl mWI (Jin i Lliaj ■ ...■■! A llo 
vtiloa.b'U £jIjj ,j-ij ,<iLaiJlj iijjll j iVil 4 j I iiLmVl oljjVl «_»tjl <<J 

.ialljall «UJI . Jjujj ljj& (Jjjj 


4 •% ~ij (jl ^kLail ^ gj ltl jLS j-La i^iljJI ,jULiil LLi<< ioL ililll (iLt JS 

J^Lu Lajlc. £&> (jl (£jlj-aJI Ojll (jlai ,jaj . (£jljjJI OjJ.1 <tk2j v-ij-ua 

pAj j _9 ‘Sjl>»JI 4-^jJ C»lj jjJJ (j -0 LdIjJXj ,jA jVl J n-n (jl Ji laal I 

5 > »a >. *in Vjl Qft~ni v-£j-u> lift £-Sj (jl (Jxfl (jiuntill (jl _ LLf. _ 111ijj 4j£iiil aLjaiJI (jl 

(jl iLoJI (jo nart'l lulfe n_i£lj£ll 4 ifl 1 Jjlii I ^Jl 

• klUj JJU d^.jJ 

fc_Sy (jl ^jL jl <<,fl M» . o ,»ll ijj %ll (j-a a l~a*. ^J| jjVl ji/iii’itl Jia->i jJa 

(^j^ll (jlJ (tiAiajll LujjiiVI) (jL n i i V I (j^ (Jj--w.~il I (^Jl c Lj j j a 11 tJ _a LjjuVI 

-iJlj (j* (^ A i i' ill (jJc. - S Lp-V I ^iJc .(L uj y ajV I ,ja ^LaJI (jujdujil ji 

L“ljJ _A^lj Llijjij (JflLi Jil oLflj-0 JAJ (jllill J-jjuj ijL-uj^U SUaJI 

(jfjjL aL^JI JjLaj Jji l af i Aa i J-a (jLaLajVI (jl j-A (jAjLlu Vl . 1.1 i«~i jl 

jia (j “_iti jJI ^y-ol-a. (jiLij uijj cllji S 4jjlj^JI i^.i-nL'iijll (jjLSJI (jjjLill -*11 J "‘-I 

.^£11 (jjjlill (JLilSI 


' —(_fJ| Lifl a (_yjljll (jjilill j j i li t i. jj rt . y (j| 1 Vtl <,» (ja idllj ,ja (jAailil (J -lc.j 

ijjlaaif £—a IJ8 »1 jjSi O.lc J-i ^jltaJI 6j flatill (jl Jj *■ ■■ I « 1 a I*«.^.al*» ji) , aLoJI ^-o 
Ijj (^itllLj CiLajlall ofj«lai (ja Jjjll (^Jj £L~i->.~i L^jU ((jjlLiul It-j LLA (jaj 


Ijjjjaj] oJ-A ‘(jjlaJI (jjjLSJJ liaJa cLjj-ill (ji LujjjjVI Jjljjj I ti\tt 8 . j^Jcl Luj_jlj| 
(ji ajLjJI a (Jj-fl .(jjjLil LLsj oijll (juii (^i jl jjli << j n ■%! I a J a itill 
<<£lfall (jc. Ijouj 4JLJLJI jji IjA (^jju Jja SjjjLUl (jj jLSIL <2jL& -^H SjLuJI 

^jllll 4jjl_)aJI L^aaLjjjll (jjjlil a--j"'. SUsJI (jl 
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(jk Jkj SLa_aJI J\ - 5 t <5 n Sjl>— aJ - j>loj <>a J[$i >4 j-SxjjJjj-w jLS 
JLJ| < « ntoj j 5ixJI LiJ^I SjLj JiLa. Jja LujjIiVI <ja ijAtVm ( £jlui* 

Luj 4 fljfl -ti l (j-flJ .^jJI i t y u jljjj J-5 jtj ij-sl l Jjl ‘LBia -k £_a liA ^jaajtunV 

Jaaoil V^UlLujI till Jtajj IjuLu jjS'l (')^jjao. 5a. Lx jjjSj 

SLiaJI A^iaj <j j -v~i iJjj-ii jc-iaaj OBj . L.AI a -i. ‘.I Li^piVI 5JL. ^J] 

:<(jljjc. vJa^L J j * > a i_iL£ ^5 LjjjljVI J>a La (^ j la-uaa 1 3 hi g~i->l < -»X J 

^ aljJLoll 4-5LLJI iiL^aVL <tii ._>Lj£JI ^uij ^ .what is life? SLuJI 

Cy> ft lj k» j£j (j-a Jj^Lb (ilia OVjS iti i < » La ^ 5 ajl_jaJI oljAfcull jjx.) ^LlUI 
JajJ ( )teSCO j^uuj ^4 4jV oJafi ^ Lx, Jj| j^, 4 ^qIj .lilljSk L u | 

(£j)f Lai . Lujjl»yi Ciltiaj juaaj ^ fl i n I i n da Lall a. . ^ I .»IKl j|j Jj A~ 4 a t L.. 

£-L-S Jjic. L - i, -X ~1 jjl djLjJ—Laj ,j| _ 5-5llalI ^juLjJLu _ Lf ldU <til $ £-51_jll tjl j d .'■ «. 
cUjV iiLoj£ 5ajaa. oLojko jiliC -.<uL*JI <fajll _ Jii lj lc. .^LJa Ijai dWj<..MI 
jLjbJi iJiniWi jaj i( <»rti>il l (jjj^ojVI ^ 51 La. j|J jlua^fl ja 5-JLc. 511a. Jjja 
• L udi jjVI ijj> a l j~i- > n J-4jjl LJS .jxUJall aljlaJLI oLaJall 5_»/i4l cJ5 LaJS 4 ala 

(J/al Ladlab 5 -alLxJI olj 5 a tJaVI jt d .Al «" ...VI £.L II. J^SLojj 

^yjljill jxUoall jW>fi-a 1 *-jJo ^4 Ijjij . daja ^5 5 alLaa.V I Luj^jjVI ^L^-ia.] tjAia-x.'il 

jjla ^xaaJI £ Load I ,jl jl <Ll4 djLuJI jA ^(all < jyLllI Jjlj (£jkl Sjaj . Jjjljill 

ur‘^‘ <3* Ao. Lr xaSV <lilLIoj Jilla.1 JL Jujaij 51 La. ^Jl Jjjj 


oLyJ*H lf.1 j i t i l l oLkjx^ajSJI j. S , U~hj <aj > a ■ j. i a lAall JalUl JmiLuuII ji ^.j!uall (\J 

' ( jA a K «-*J ,ja j K i j j jaLk Cilaall (JLt Jj ^ic \\T • ^Lc. jJLall IdA 7 It Oxj . I 

• (p*^ 1 ) -5 <JS yi 

JLa_a Jaa^Lu. Ciljjjaj JLo-> ji JxJUJ LuLluja ^ la^^La UjJ Uajac <£jal : T0SCO (T) 

• (p^J 511 ) -AfP 1 Cjoall 
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J£ jjj Morgan Spurlock Jji^U.Lilil jyj ^1 iU.1 ji iLa.L jl 

jjiLiil lft tin - <il ( '■ lnft.ft -Jlj j Lo oLta.j ^I ~lI lj j .t. <3*.I .Ai Jju <4jlI^ 

jja <lLa15Lo “Lilia La Jjljaj j «*il " 11 (_jiiftj ^Jc, J ■ -« •“■ * jl ftjLui ja - ^gjlall 

jlj- al .^J JIj j^|_jlil jojL <bj ft.il l ia-ai tjuJU JjJLL (^iJlj iJaj-uj-ill 

, LujjiiVI jLjjl 

ji - I-I'SJ lajj 4_aJS Jjjb (<_SLLJI Laj^yi jjI v.fti5> J lit ->'l u^Jj 

. super _cauliflower me?^ axaLii ^ItVuo aj^f 

Ijlll lilt 5-iii.VI J■ Aft l (jJ Liljja “LiaaiLa. ^J| LjjjJLi j| Ijjb JS jl_ii ja 
^gj l n~it t lift jV I La I .a-maJL LajjjIjVI (_yi S jLj Jftl < I j'la 4 ‘ij « a 4jjl jc 4 njft jilSu 
<alj^La jl. j a a i (_jn.ll << ~ j -y^( i<-ij JotjjLa a lie l _ f j J ljia u't ^2 

j j * t i j Ij-gJj .CiLjSllI 6<U^.bVI jLiaaj l-fcAjlj Jj tun*v fl <_plJjJI 
jh^ <iikji <-aKj jufttjj Luj^y i ^Liii jiiL ^iii ^uui jj jju ^mi ^^ LaIi 
4jIaI yJc, bjj .6jj^uall JUXmj ^Lu ijiAill Jl^a^Jbj i^uUll J tliu JAa| 

.(^)j|jJlia / jtLuuVl jit ^jIj&II ^-LUaII Sjj S c_jIj£ ullj fjc. IjSj jjl iiKfltS 4 jl1oIa 

Jifl ijlft (j-6 j5SV cuaiL (jjjtfill jojbu SjLt ^aj 

JL A i ,t £.fl t SAW jjftLc. iJjj.ju^La cJj^LS u tin * ? a 3-a ^A-k j> jl 

jjlka^i ji p i?i ji toi Ct.uAitl ^r.lUa^l La _ LxAljjil Lul£ 

<j| Jm_ 9 m^ La jSa ail .^lill JjjAj ,*tj vt L ^Ajlij ^jJIj 

(^jlall LiJUJIj jx.Lillj .<LuVlS 4j-kll jxc pLjJuVI ^»A 

<jjjj^iili ^Ul iuLiftl ^Ul wui£ ( “\4V • ) Jjllj^laal jUijy ( \) 

<ijTL« jjc Jlati jjLiJj {jjg jtfc 4J ^cJlAljl^ JjIjjAj Ujjjiil! j$Ll 
^ ‘^ 11 ^ irtA <a*!»i Jjl 2 jGi jt (Super Sicferne ^ojjL* i>Lu j^lAl jij rjlil #121 

jomu La jAj «JalS <1 Jei Ujaj jlLjjfkla CiLaj Jjlu ^Jc u^lj jl «<J <iirt%al 4 j^j jc tilljj 

(^jai) <jj 

(^jili) .ijljll ftj/G ,>i v tS "Pro Fessor Vedral’s Diet Revolution® (T) 
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^ I a . LoLaj lillj ^ . k .U~ a j^JlLI ■-•I'.'.KH Laajfi «jajJI J-O ^Jc. J^luj 

i^ojLxlj La jjbj .SaUSJI ^ jljii (J I LujJ J » ■ » (jJI Sjlj-aJI ^plc jjLS 
jl£ j| , LfjSj Ijjj£ c Laid I £Jdi]l dlj jjl .^jjlall jjllll ^-a ji_i5a *>i a> Jaa. 

JLel jL*jj jl |»j L«ll LajJI ljj> j(-<i jci ^>a.l j*J .aLi^jdl djlja 

Jt .*1 1 L^lo I^kjaluul !*»■» * |j aK*V ^jlla jAJI 

jj I a'l ■I*<*i | "v (4jlxll a * . .■! mlj 4L\ini.> tlaxlVl Jj^ui^Lt ^ Lj 

■■•h.^..«^ ^ clj$JI 4-j-a ,’i^ jj (^jll oljjJU . *L^UI <_>IjjVI J£ u-fl I fll l Sid- ij 

<d|>a. jjj «julj-aUI j* (g»jua3 3JU» ijSJ <jja. j-lc 4-ajJall ^j>ai 

J t*l*»l I ^a l j~ » 0 * * ^iu aU t a drj i.ii ciLfljC jlji*k jAjL LaLj LaLal 6j-A i A-i - a 
ju JJjjj Sjj J£ jli (-Lu-ojla JjJa jlj-ai l u . a% difljC J[jJa jl£ IjU 

.3JjLfi <c.jjlu ,jAj • Sjadjll iijloll U& 5j^> 4 jLo 

l^.aAxij i jic\ ^I djaJu * laid ^Ijjic Jeuu dljaa. d>dj oljjllj 

■».i ... -■ dal jjj . Ilj_a. jJjSj Ijl mjll l.fl. i A . « .* J 1'naj dj ~> lij I j ■ A *. |J iJa-ujI J] 
Jb^i.ol,jjll dxiU jl « tf aaa2Vl lAj-a. jlc LfllaaaLa. LujjuVI 

«Lii^uu jjSi <IU, ^jl JjSLojV _ 4 nt n 55 LU 4jua 

a* 

^ all .All ^ ^ ? 1 ^ <J _ i ‘i « A jal£ jjS <Jjjjjj£La < L-L iLaj 

C»lc yui , 1 ■* Jj jl ^jlVi IMJ .olljadl I—S>LLj _ 4_iSJj .Sjjjd .1 C^dL 4jjJj l Yi^aj V 
Cojidl jl Jtiiill dlj jj J? -Aaaajll Jja^a ^ J' ai’itj V jaVlj < L^ftLaJjlj Sjaall oljjll 
,<xg Sjj 1 fl .a jlj] 5 jj JS jij i4jjill ■ a.» 1 *» ^ > 9fl_ifl itK.il JaJU Ci (Aj all Ij 
(juLSJ aj 4 _a. ^.IjVi.iiL _ Jia.v Ijl r^jJLlIL jk>5ai ^-la^ Ja-fcj 

IjJj <Sj>.-JI ^a 4 j&Ij (jJI I 3 j] yjj ul <aUi (j-a^ «5fcj**«-a djajj Sjjll jl - itjadl 

<Uajj]l SjU.1 lilac jl ^yic ‘(jfjiM I <ja.UI ^ Lffa-ja <alj U* “^doa CillS 

• SjjJI <CjajJ ^yic jdilj la jJC ja» jl 6 j-* 
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i_uL=k. ^-4 4LJaJlj i_uLa* jji OjjjuJI oluj^JI Jjaj (jl < ilajJI ajjl (jLti ,jaij 
6 j-A ^Ig- (jLmuVI jl) jxl hill (j-a JLa-jl Ll )i i a « . a | 5 jL_i_*_ij < j_ij 
(jjJJ .<_5Uo <j| jLftjl (j_jJ <UJLJI <_t_ftljjaJI 5.iI t il I L&Jj ,um ,jL£ ^jjl 4_ajJaltI 

<dlail J£ jl ji_a- jjj Jl J-A 4 ftjft% |4uuj <a.LLa>jLa JS Jl La 

.4ftUa 4jI jIjaJ 

<! LaJl w L (jjLill J^ lLftll LalauLa U i i AlL jJS <* j* Ij ■*■ «H J^ * I L~ WI jj 

CiljiU J)j i ii i il l Ij-Aj ■ < jlfc _>ali-a i jLjjVI jjj a LI ■ ■■ ■ ■ _ JuyiiillU . 4 a < a -v" 

<4-i-8 Sjlj^JI Cil&jj .-.ah A.I j| JxaiL till * ■ ■"^"■ ji ^jll <u 

Ltjiej i^jiuVl CiljjJI u;j i_uLaJI ja SJjjj jufkl a* »LJI oljjll jj i_ijlaJI , ia 
^^ixiLa J-iSj j 4 -t. n l I a I Jl SjjS Lujl (jl ali*-oi Sjl^aJI CjLa-jJ (ji (3ji Lujl JjSL 

. (^jLa^o c I Jxl jc. Ja tl|jl£} (j-oj 4ft LL 

JSj SLuJ! 4, < aj.lr LlLjaflll jk.Lua.Vl ^-tAau Ju>- (jjfl .Sjaia J-tjin^Lo tlllj Jjiijl 
^ aLl nn - 4-i^ jj I gl j-J I <i t ai l A < t . irti j _ SlxaJI (j| <1 I jj ,*i» j Lftll < i^l~ 

. 45 . u i 

jjjQif JjLuV yjil £gl <<1 jjjttl olajkil I <1L (jJ JaU (^jtill /(uLflJI q 

JjLoj (ja-tfl <<ljftla Ajajaa. (jjlill ( jn_>la iJLa. 4 jI .oLj Jall l J a LAjjC. £_a 

(jjLi <LiaJI olajlVilL . 4Ua~. Jn-jJi Jauulla Lftj . Lulu £-a SjLLIj 4ftLLJI 

ju jaj ■ l ^iji ja (oLjkll) lUaialll Lua yuVIa filial I (jaLaaaL a L=JI <»° 
Laalj iti. l *vj tlllj (jl VI <(tlllj J «, ft_ > j-bjj 4_iil < _j_ti (ja Jlflj (j| <a£Lu j^-aJI (jlLSJLft 
Jb^“ llA (j*j) ^ ~i * Ji (j* (jlSLa (ji LujjJIlVI SjLj t_»l in (^it 

■(cK«jVl jljla.1 

On A -t t ill (ja <ilkll ( j .fll Ti (j^i i<ljjjJLI Laj-LlLL QuijI 1 ^ ■ n ft*i (jAjVl _) 
(_K»jVl (jl <(jtlj-tiil (j Aft %j Oft - <Glj J-a. jjj _ SlxaJI ) Jalj • fi j-fao 5 j3-uo 

.tlllj] 4^jV> L^jjlja. jljja 
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Sjljall <LajJ (juij (j ufl i t i l l jiaj jl Laj . !jii ft < t ill SjQ >jj ^aVl ^ j j ~mn ij 

d < ->.1 *« ja J -- - j Ij^JUllV I Jfi. SjjLS JU£ 5 I J-tl l J .l » I ,Ja «((5jlC»>ll IS l) 
SLlsJI ^ U. ^"nIi IjUL jVI (oJ dJj ^ ‘ 9 -j 9 (4_i1ajJI 1 -k Llll j-c. Ji ftLj i IXjII 
otjjjjj jj£ll ,ji JjA^JI Jt <£$ 3 j jlj <6j£ixa <2^ 05 ^ u' - J n l, “~ > J* - 

«Ijj^n . LL4JI c^UVIj 1 I+.LI&.I J^LiiujIj ijjlfull gjc 6^jLill jLoj^j 

jl ( jjLii Jj& ?<Uj» .\j 8*1 Lj L- u X . IjLoj <. -k 1 til jc I jLa <Jj j 'lU ^ l a JJ jVI A ti lj 
ja Ji 5 j ji i£l J - ® iIh* L tftlm l La Jl» ,J jal^ll lift Ji-a 

Lj <L£L jjSLII (jalj-iii ja j£Jj ja *^j Xj *^ j 1 ^1 1 

<! jilSJI *Jij 

jr t—Ij] ,J l j n3 M il ja ualj jjI i jiv* a-il 

IjUL jm j« -~1 1 J ■ ^ .-I I j| j^ J)i ~>~i _ d Jil^ll d_J.L*JI i_ij-=JI jLI <JJ il I d I nti I 
.CjLojLlU Jl n 1 ~l ml Ji j-aSL; *JJj j(j J^-aH jjLSJI (jiUdiJI) dlfJujV 

jA <d JL jl (caJj-ixIl^) ^rj itill Jc jiJSL (J£ jl jA 6 J jJ im ^lal uUJ 4 ia > Laj 

JJe O' - c$ji - (c^o ioLcJjlII ja I > d lij I III d ij ■ <•» (JjLia jl 

. LjLk.1 (Lj-ujL.) ^Minjl Jjlu ^juu-La jjlS ja 
j) J&. Jii jkjJbUll A j-A juSli; ^ JjjLjau ^sjLa (ji <Li4ll <kiillj 

LojkVn (guLuil) ^^AjaJI ■ A ~t lj .( Caljluj j Ax i ._ ij m lj-aJI 

. jikV jl ut.J <jjlja Lk.jJ jjjjj ja Aii - ^LjJI j^ilSJI < ajS a 5 > - <01 jA ijiLjji 

d. I ..~*s I jc. 3 »-v I ‘ill <u 3.>-l ^1 1 LujyjjVI ajLjl 3 U 1 1 .1 1 1 jjS ^La3 Ji I Ijjbj 

Jjj Litil I jj» I_illi-Ud jt^Lo jA oljjll _y-* (JuLi jl Jj>L>tu J r,c . Ij . oLajMI 
<llaluil Jl J S)Sy» 1 jSjij iSjljaJI <a.jJ J ja Jlj jc. Lj JiiiJI 

. I dull <Ualj ja JIa - ^ t.i jJ Li I I Jjaj 
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jjLSi ^1 ~ ■ ..VI _ J.a i L-n-j i - jjullJI jj j \ ~i ^ (Jjuap aJjj 

jj jail Rolf landauer jjloiV Jj ^ l f olj‘ij* mil oJLc 4-sljJo .-.ljLA.ll 
jl <jjSa ^J] j iJj^Lijjuu i5jj ^a.lal ^jll >IBM 

4-liaj .duLia clul 4jjljaa. 4-a.jJ jlj JjV . umi a.fl q 11 ti]I jiul|^. i_<jmla, ^1 

- JiL ^Lall 4_=JLa~a Ij iCjLojlxJll 4lfl r . .j ■ ..I <-ll j^JLxj -Jjj Mill » gJji ,Jj_o 
J-°l <■-**-» « (>ajI jljxa.li <til . Sjlj-a-M (jl] JjV . jjljjV LaSj 

.^tili ^puii jLw olw j!^a 


Jj^mLa. jl ( ^i«*i*k.i«ll dji)uil^ CiliiaU IjU iSjiTil ill tjjjaAh jp LaLui dllj ■>!»'• jajj 
jjVI Ij-ftj .CjIja 4a.jJ ^Lijjl Jaajl'mi (JjXa laptop I jJuall 

, oULJJ ‘ .j-i..L-JI «lL >tal 3 1 a*- vll ciL^IjIII j j » <_iL^jJI j_a ^jl j ->1 1 

JjjLulj A—5 c LajuiVI j I j " 1 Jj.t.ft.ll Sj 1,1 III 4 < il ■ .■ -v 4 1 1 a r j| I jjLyiJJ jj Jj 

jl^aJlj i<jjtjll 4 I ... -K jj jl/> _ ilia j| |_|J| III -> II jioJJ . . .j ...I -PI 

.4 jm-k JS jc 4_aa.Li]l SjljaJI j* S.la.J jjjia jaj jJjj 4lftljJI 


OjIj JxaL=k t j£ LiLLij iA j 4 fl'i^La ljL*-j| lluaj-j_il La I jLfl 

jli I j^jJI oL^jJ SjLj3 jJt gjlill jU 4-a.jJ ^ jLojjJjj 

j-a SjlIjaJl ^ I a I~ || IJ& <ulcli J&\ j_$Sj oij) Sjl jaJI itiflil Jlxi jSiftA I-II mljaJI 

• ^ i_j Lu^J I i^jLiLfti 


5jI ‘H'-J Lfk- Sjl>aJI 4-a.jJ yj ^LfljjVI lift Ja . jSUj 

ijl Kut l V CjlaLu 4 Ii ulr i i CilaJLlu jjJc. Jjirt%ll [imii^j < _^al j| 1 CjLo j U1.1 4&IUI lilac 
lift uJc. 4.U.VI jl S 4 * j Jl 4 - i l laa 4AjXus jjSuj fljlj -t II LujJ J n «~ij I j i fl 

,4jl^iJ| iiljUl jj» JljiJI 

CiL JaC . JS ^jo ^ i t i a ~i l I IjjSdpa » 4 -bj % i ii S*L^-a i_^-uilaJI S_^l j jl jl 

Sj$loll e^IXal £aA iiJLb. J£ ^Jc. . julj-tiJI j| SjI^aII ^5 ^Lfijjl La jjA j-e o La Lull 
jaa ji^l oUjkJll (jaaXJ pliil jl Jjt i til l I SjLcI ^11 J-ajJI jlj nnnV ^l~ Lfajj 

. t Jjiv%~ll 5 jLjj 4 ^i‘‘i SljljJLI 
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c&j '! .U1VI jj Jt. Ji V] dLkU ,< <JSLillL,y dkjj 
da ■fl-vll 4 is . lipl Lbl'iitll ( joll CiUglall jal Ijml Yin it LilV I jj ^ic. JcJLlAJI Jja_o 
. 4iii-t oL>Uil jjl oLjjI ^yll <_ilJLLI <duL^ jgSj ^all 

oLajLd.1 ajjb <LaJjJ jA 4 tjS -til 4.l», t * >La JS (jLi La CiLa jlj - n ^yJLij I an ■a . 

‘J > I ■*j ■ *" 4aaall ili 1 t‘t Liil (^1 -a Lj-t I I 4 “ij ill ^J| 4 j^1IeJLI 

4j«j~ILj Lgj <aa»LjJI u& tjLj <4 Mill CiLo jI t1 1 ajjb jjj-ij jc 

‘ “‘ ~l *J ‘* • ■** £jljaa i_ij.<jiIj^1I 4 h*v» i—i l i ill I IxgJg iLfljljj*. 4-a.jJ ^ Lfljjl 

.CiL^lxU <lljl jljalul £ju CiLj^ll Sjljlll SjljaJI 

Sj^l Jolt jjgiaall Ijjb (IBM Jatj iCuujijLal ^Jjaul 

<oUj i nil gijtiJ Jdkl oUglt.ll gJLfc jtitiJI jjl ^gJ ^LsJ) . LuL^> (Jj'g m^l.a |uu 
.jn~ nil ^ oUjItll bSA .jtVl 4jlfa yi ^tiuul jaj itJjJ v a jSIj <1 j(j Jj^U 
4 *_t jtI ^ oLajlxll jja Jjjj j^jll 4 nf . jJh itil l 5j£lj (ja CiLaj It . a ll slilVI I jig 

<ll^JI ^ ■"■M jll .j Uli J5I ^Jc juutl 4tji tfjl Jlull jljiu 4ki "kl 1 

.^yjloll Jij jtftll ^ik'uiiiV Ullall 

jjLS oUgkll <jl fJ A lObUJJJ jjlojV JLaftl liJI I j j yj fi ^jjJI SiLujlIj 
j-ia ^lr . aa" I |j *>I a ^‘»«11 I jjb £a Ijiiialj . Ijj % a Ijl 51,f.I Lfljg£ jja ja^l < La Lai 
ClLt Jl CiLajItlL 1 ij.Bj J 5 B IjS^J .LilUlj Julll £a -JflVl j^lfc -Sljl m il 
<UjluLuiI <aa2 Cil^kall ,jl jttijlui - CiJCj Laitj _ jjjjl ^ic. . ilgajll SjlLfj 4Sllall 
. jjll ^jJLaU. i_JUa Ju li(j lift (ja ^ 5-B. t Jj L*j_^mi Cut -11 .*illj ( ja ( _jia». j££l 

< I <■ 1 ->- Ijgkla Lfjlju CjLqj i xll Ci^LaJI ol «KI I CuaXil iil 

. LbJigla^g iia-JI yjjjiaaa lai. (ji (jjajj (jl IfiUai (ja 

liu iHi Jllj oL^gltlLfl .oU gltl l 4 ^11 1 n jLgaJ Vila ^jiti jll (jJkjll 4 *-l ilj 

jnluij (ji dlj ,j] Joa^lalj) »-tgiiil -u (s'\ LgjaJU-a ^jaaj ^all 4ej^Jlj 

j —» £LLU LujJg ^JjJbljll it-laall jlj n ~i m l o 4-ajL Cilj l»u ^ iA j Jj-a j > < > V 
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juL I pi i A >‘ilI Jij jjt <JjLuJLI jjJJj <ij jl ■>■■■—<• d il-k joVo Sjit)f. 

SjLurj ( UuaJ>JI L^loJI jJ_jj >La jrtt iii JmioIi jl 1 J * 1 a » ■oaJlj 
c I jajj) jt-U £-Lj jjj-3. uLatVl ijj* 4$a <t> jxc djLuiiVI 6 JLA Jiluj I 

•(cfcjLaoVl jjjJfcjo 

jkS^ll LI) 6.1^{j oL ^Lu SjJjJu JaLsoJI IJ*j* * d ■ ■ • at d .l-v J£ j| j^jla'i Lutj ~ 
4jiaJI Ljjjill OjLoVI L&xla loJ5.1a.V ftjjitill 6 J-A jLiuj (.i^ljJI jl ^Juo 

SjLil jjc (\) ^2j j » ( »" .i n £L>JI jl ^1 <I, jl Utoa . ». H 

■jJ-jiUI jo jiiI lUj i u.n IjjS jli lojj . LaJj^j |kjx. <IL=k (•) I j « .* ~ ■ ..jj 
( juiL S j it i r . i_jl»j ~i ml Ljjbj jl_i L_a jo. j_j_oVI Jj mi'i licj jilj 

j io . n l - Lit i^jULu Luilj Jo. IJ SjSI jJI Cililla Ji i lu«.«(!» jl Loj .CiL^Uj 
( Ijifijj .^i.1 jl^-° JJ-® s jSljll jo I I All Vji jjJLli jl _ L giLi»l Pjjdi (^1 Ja3_uU (jo 

.55LU ^llajL jjs (jl >illV) jl (■■■'ill jli 

LiLsjl <] ^ * >■ il ia JS jl uTim L <blj 3 .| l*»*X«j jLuuVI jo ^ Js I mi'i 1 J*J 

ej-3. jIj So j VI ULuul jljj jl (jd _ila ,i_iLlVL jAG <■>. ilill j v . 5 _>il j jo 

vlljjxa (jJt J j 1 uj y (Sd^lj 4-3._jJ 6 jLulo 0 Lao 6 n ) 15 Jjjxi *L 1 1 Wii Lao J *1 » xLo jo 

■ S^jJao jljj ^ jl (^JjlLI 

6jl>JI OOA Ji JjilL ^.O^.t.11 ^ioLJI IjLola , Jlji ^oVl jli Ijlj 

S (LojI nii li Luao jI Sj«U jo Ij >ai VI ilLLuV ^jJI jbj iLja!I <ooll lj ol Li^ 

< jjSj i. iom i l^yaJ I CiLojLlU <^Jlxo ^ I j~i-- Hi ^ L- . T> LliLAjl jl Jl j <1x11 
J n a M il l Lajafl ‘ (j£ 9 1 (**i fl 11 ajj^ioJI CiVL jS VI ^Joiall ^ mil IjjLjiao ^jijV 
4_iL ( f l oi l jA jll JojLLuM id ill ... d ■ I JiJ <51L 6dOJ jj lip . ^■■■1 -Jl 
Jia V | 4pjJ UI |j i-j II Ljj I j^Jj * Mil. |joj | l i La-iVj , .. a 

• ilm jjoL t -ioojj 5 j^Ij jjo <-L*JJI a jji aLuJI Jjljj (lolx. jCiou 
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«6l \ *>11 jjj# i_JaII J^a J* *^~ CiLajMI 4— aJl » ft ^j| £_jl^II uLJI ^ I * * *^ ■ * at 
£ Ijjl Jjjjjj J>a. Jl -»—alu LijJI ^jjll pLLm-Jlj < lijJI ^1 .nil ml 4jjalS 

{ja <‘ w lij v Jj' I Sjlelj ■ Lujij <BUa 5da.j 4jLo ■ °K~ <_Jul_jj 4 j1ac JSj < J_c.l_jijl 

^ya 6JA CiLojJjJ.1 <UaJLl_a 4->J, n - C . Jjjjj . 4-5 Uo 5xa.j ,‘i» jl» ^1 JaI&JLi Lj.il I 

■ inj-kt I Jru.ijJI ijlja 

4a>jJ jJc SjuLa 5 i v^; ^ J*•** ^jll 4Sllall Ciljaj ja 6Ja>j Xuuj 

^ LuSj) ? J1UI I <La.jJ ji I j~ »j‘ CiLajlaJLI <a!Lu Oj-a. jl IjLoj .Sjl_^aJI 
<il^iaj] . Lajli oual^JI ^ijou Ja . ^jjII ji inll ■*■-■ ~ TVT <la>jj 

Ijl CiLLuaJI JjlLa. * j I j It ujuu.^| dlllA CtJ^i ci^ Kj a L~ti.il I Lj_^t *v~i 

^lu aL^iilLi ... (ju.LSbl . ^liail ^ixall jjc oLe^luJU Call » a 4 jl/>f. O/a 
K»«l«. til jJLjJI i_S_>*jLa jAj <4oiaJI 4^a.j,lll 6J-A Jjxta^ll Jja p^w ^1 

*1 ^ ■ p lie ja Ljj 4 tj ilntl pjll utV IjJ jujU Jj 11ii ja lei (jaj .4jjlj^ll 

: 4-ajljJI J t^l«ll 4—j«SaJI J *!■■■ 4_>L^JI ^ Q cu^j «oLajl»tl J-ialij . ^dU 5 La(£a 

.jJl «jjJ •• J“J«> ^ 
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: (juueLM JII ^ JaLaJJI 


£ jj-*J <(I ( j ~ij j-^ag-fl) (_^Xa ,jc. La <La_jlaii LuLijaill Luj^uVI J I _ 

• (jjLJI 4 jjI_ pJI Kaa lujll ,jajlaj (illj tjjajj 1( jV>ll jLjjVI uj«a LojJ 


(j-* jyA Jj i(jjjLi Ljt >liL I 8j ij LLLujI 4jjL^Ltll Luj^jjVI Jaii^ S _ 


, Lfljfifil .la. I 

V^Ij^I 0-° Jfj* SLsJL oj^JI(j-uijill ji jjljj ^ijj _ 

oLjklll JSj Ljaic. jjlki (jilytJI J«~ ■■■' ^pll ■-■!-jU~.il _ 

aL^aJI L ai J r t LuiiVl ,jA*j idljSij Jj LjULoj a . -.11 

4. a V . Hk i. u i a 4 -ixaJLI 4ojLui_aJI plj| ^uiaj . *i * .ujuujIj^JI Jju 

Jiuu (j-L^iVl) J£j .Sjl^a. jjijj ^li-u gl£ oLj^£ ^ LilLJI 


■ ill I ml I ( ju£j 


4^>jJ (jo i ^4 -uLi )i fil l ^L^uVl 61i lij iti i i ^ill) d i ■ 111 jjp iillljJ 0 ^ i~«j _ 
tf® ( K 6 " ‘ ul V- c»Ij l_iin ^ l.$ ia Laj _ I ^ K SLt-JLi . Sjl^aJI 

•(^LJI (j^ilSJI ^iA'iLj i^yijVI <_i£j£ 

tiLS i^oj oLojIaII |jl o^i jii • ljj-=w-o Lj^.ao L$jji£ ,jt I < •••j _ 

.LLiil Lx5l j 
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( 1 ) 


£-JjJ .. fclULfcj 


Jjj t< fl LlaJL I 4-ajlik. u {"i~ ijiflj 6 LuJ I j*~" ■ j.< _ jVI _ l‘< ■ »al~. 

(jl ,jJ t- n l nj oLJI ljj» .4-»Lpllj «Xj 1I il>u 4 j ji^aj Lu IjJfcl ,jl (jjjJLkl 

- 6 jIjV I ij\ $ liilj ,jj» _>iSl (J l I 11 1 IjLaj .4liljJI 4 h-i 11L aI <»(j jjjJoJI JjjAa (ju 

,4j jitail Jjl La - JjV I ^lill 

JL>^^ VJX H^ ij* *‘» j ‘tjitj ujfc-i ■** * A ul (lA^- tf*J 

JILL j»iti*i Luaa lijl ,43ataJI 4aJ^j)j) SjIjVI iS^lill (j» j»-mil 

.Sjljj j|£l (ftlxaj dah'v 11 J -...11 ■*•••»■ yj SLaJI -dlli (ja Vjj - jjaJjj ^Jj>(£]l (jubll e Ijj 

^Xu Jl^aVl ,jji (jO^LLI jjl ,jkiL=>.Vl < jj J a ^juLa-J-i ^ju'i jjlSilj < N^'IT jaUll 
(jj.itI (jOLLaJI ^Jj^JL S.»i. 4 ll.llIj .jVJJ JS (jjl &X=JjJI 4 jLiS.aII SjLudLj l_a_ij 
pljjjjjia (jjJ^JLi « fl l« la . * j UjU->- Ijjij^- .1 Lxj). g I (JI^-aLi f jLjjj » ■>- l j»Lfl 

^Sj J Jj» Lfi .k_fllla-a jk^jJI j-aVl (jl jjlfc (t 4.1. 1 A 11 Jbil (j_J_>-a-J (jjJ j »_> t a ^1) 
jT .1 ..-|"| ^ tt J ■ -jt I Lajxj oLIaIjII (^jljj ' ^ 1 (_ 5 1 ^ylj i_a)jj 4iJ .4aj.il.lj ‘ Jj-l-a. 
<4jj_a. LajS ^llnjj <j| ..jlStl (jj-aaj ^yilj-xllj Jji.ii j> iillj < 4-dc. 4lnl<» a ol_>J-a(£llj 
jSjJI 4 j*J Cu£ lj|_j . Luilj t'vliii (')dllab JiLJI 4_ixl ajiLa ( jlc. tjiAi 

Jo^iu ^jjAi JiUi jici J»Hm jljjVl jfl 1|flj* uUJi ojJ i Blackjack dl^. J)L 

. t\ j^jJI jj lajj Vl 
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SidLat tiljlall SjjLs <15j jJS Ijjb L*u.-^L^> Jjijj ^Lai <SjIj| ^j i J I • >L«J I _jj£| 

j/j- 1 <£*>■ (J&J -jjLjJI £j>-» {££"• 4"^ tAsf 4xajjl_jltul 4jjl ,jj 


jjiaJI cK5 (uVI jtj j £}J JjLju jJa-H IjA jjl£ N V\X jilt (ji) L$j a;^U1I 


, LAjLajjjujI ^ajj Ja>.j)l Ijj& jjl 


JjSlj - L$j 4juV - a Ij*n A (jljbj ^llu «jj^t jdt£ g l J!l» i_i< III lj_u <j| 

6jJj ^ij .u< III jk lij^l ^jlji <«Oilii ^jLj Liitj iSljliil »I I £_» 

j« jLsjJI (jjlji jjV JLaJI < a j t lijj ,<.ij ^ j'lj "i.-kiI jJii <_j| ^jL i4Jjj 

kliill <ilfn jujll (jn^i-jni <jj.il I J-JjI (ja <UaLk. d o .*, Ljljj^ xkGj i -* tji 
(j-«l JL^a. J <-j_SIjj Luuj . -ijjjj 4 I flj-a. u* .Jlill t-ij-JUV ^jjJI SjjLiilj 

» |> j 5*i ii i o . 1-iA jjJc. J_a^JI ^ujj IjLL .. j ■■■I I Li^u ^jLuV ■ ~11 

;l£j£VI tjjjjSu i(jju^.l qrt ~ i r I int i_i» l ll jjj a^jc-Jj (jl jjoj ?(jgja.VI (Joa jwajV Ijll 
^ tklx u j j,! iLjJa aatli ,ja LflLj £jL^- i s^l f $■*■“■ b 3 * tr® 4 W JhJ >- e yj 

cLxijJUl 4j ft mil Lu Jj-Sl jujj Ciljj tiki Jj •vl Jjjlu (jl tj -I a .11 jLi 


Ijakill lj^ u>jl ! ( j‘ n~k i (jl .(^aljall uLuaJI ^J.^Juu ULijLu iuLukVI 

• 4>j 4" «>>4i *44^ «4i>^ o"4 , f® u"^ J l>* u* < 44 ^ 

^*^1 (gl «jVjJ XN • • • ajjji <-i(-ua jtjj <GjJUauj (_>ul ■>_ > & (ji»V £jL <tat iLajJIj 


. jli/»Vl jaXimtI «ulin ■ *«•■*» (j,# 


IjlLuil _ JJU LliI |tidjl La£ _ (jLSj < uJJJ Jjljjl (j-^ -*11 1 *1 A juujl (jLS 

(jfi. tdUj J*j LtS > t*nr» aiji^a^jj^ill c>1 Ajduji ti'i l i n La Jfu (ji Cil jiAbjll 
<_u^ll jSSl (j« Ijcla (jltjjjjj < ^ j^ a |t.jdal 4jljlc cAIaIjII (ji d~j~- ■~lj~.-lj 

^jil Ij jajJ ^ h%jiIjiiill Cj tK IjLad V• • • • • ja I 4xa ^■i'v ItnA 

(?4j jaliJ jVjJ (jjoLa lj»nl^ Ijllul jajii <11L 
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_ JLa. ill Jc _v_SjJU jLSj «i—i iQJ Jjljj] > - t» iii jdu JUL jJalAJLI t_jjSj jLS 

jl 4jLu j)j iS^laUIL ftjjjui ja Jaj JIjiLI juli Jc «_ i»II I ji 6jlj n~i i. u l jl 
kill S JoaaAJL 6jUI A. 11 ^*1111 ja jJ&UI jjSlI j ji la_fl .Jjjlall j^all JL L^ilj JJaJ 

Jillj oLajU.nl,I jjiLi julji LAj I jjj A i.ill I jjb jl jja-oHV jl j j i.«"u jl 

• J“JJ ,J SjJoUJ.1 Ji jkJAi jl Jfc 

jjiLil Jjaj jAj _ JaS OjJjyJ jjjLii iija-aa kjJo jkUJ Jc. yjja Jjljjl jl^ 
loljlui jaifc JIjsj jji Li livSJ JAJ <uiad I <G3jj JiS jjJ .iSj . Ja OI jAa-a J 
toLajLaJI jjaLi <LJaa ^aJU JaC. Jblj ‘^*1Jl jjiLi jlSil jda j* Jjl OaLSj 

j^i ^Jj t ^^i ^1 j ■*« II ■"•Ijn■<!I dli jiLu Vl 4 .i,u aj I I <i)t 11 Lu 4IJ9 

ja | jai£jJI Jc Ja I jJaa Sa laS jjaLui jlSil Jjail ^j^UI oSjII JJo dlj J uaaaall 
gaLla jl _ oil j ja Vj j _ jk-fiVl daiall jSlj .(_£jj-fl ^la-ia <Ll5jj C uJaa. J-Il dlj 

^Uajuujl ■ i<Kc I j «U SjLj is LA I 4a^J Ja.V £^Ja jj} iJlaSII <Lalj OalS jjiLi 

? 6jal jjSu jl JaS 

jj5j -*-. j k-J I jit jal £jL laJac. f - k l aTi oLajlxLI j* <aajjll jl jSjaiL 

^jA Ajlj^J <liju!j JiAil jl . luuii .6jl i> i .uVI laajj Jil flj i VI Ji fcl ja-aa (^jll jaVI 

Jao) Jt jftlj j^ i<_tjJj Jjjj a c# -i Jfc LLAj £aAaj k_a*l ^jlj «-iijj jl 
.1 n a Vi> JS j-a N f2j Jfc jjll j > -w ja £jj *>Lilj ja J- ^a _ -A jl Jl (y-A-iVi 
t Jja j_a_a. JS 4-a.jl Jfc ^LSjl I nn dLaJS jV ) T"\: \ j-A lift £_J-flJ Jl n * ~d t 

joj5 dili-J l >--^ 1 Ijo OxaA Jl JiilLj ( r\/\= V' x V' = JLal^VU 

Jjill ja jOj Jt JjxauaJI Jfi. < 1 aIJIj . jSauj 4 j>IAl lj| I "A .A ULa 

^jljj oils jlj ,5jUL jjauai. ^ <uic JjaaaJI 5 *<ojii <jtijll loA Jiaa dJft JjAa jl 

tjui J la»jlA. Jjk J-jIja ikilljS jAla Ljlu ja ,jiulj ) i fl i aiVa Sj-aLflil 
U*- 0 tSJ 1 ^ •‘JAa jVjJ JS Jalia IjVjJ T"\ juji (^oiVl Jat) Jft kltlAljaa diU 

! jt’imj jal 4il 
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pt£jduu JIljxl jLa!uj.yl dxuiJJJ < jL> < Gjbl^XU LojjLo pi ill JLJI <JUxldaj 
ijjl 1 ni-fcll J-ajJI q! »\ ul^Luylj j IjjuiVL 5j* 1 mil vj >0 Jail J-j.1 £aj iJI—abI 

ijjjl <Lijlijjl oVL'u-^i ^i h hi ^jIIj tingk JiVl^ ji n-oVl 

dll £jLj . (cxoCi j l nYii I II (JuLujI Jft) CtSk&jLa Ijl Jcl LkLjl LfjljJ jjA ^ Willi 
jjA gujll jlj I «K oVI n~I cJ2 L«K :oLo j iUI <j6 alili Lu 4.jiiJI 

oLajirll itljii ijjLxll ^ijjl I« K ciLjixLI ojlj I «K <JLaJI tji u*J 
jLajjl jk ililjilj <JLo_c.Vl pi a a in jJLc J JUL Jil ^JljJI ^ jjjLw 

.JLJI 4ajjlnj jl>u.VI llljj L)u 4 <jli <iAljJLI J i Aflj olSjwifl 


oLajUll 4j)lail j^Ai J^i . IIjjuL A ^J Vj j“Ji <jl ^aAaJlj 

. 4wlJI Jc. 41bL CiJj jlj - Ll^VI jl S l.irtly jaji j« ^liii ijLS lixuljj jl 
<jLia <1 SLum> (juflj ti l iAIL jJb 4—JILI oLjLAII qj^II «*l~* ~J • ^pA 
( 5jfU* i 5] La. Ij^i ■ I jl. I jl-h jS jjl tiJLill <_iLll J liijx. ^~ll. Jl .^~VI oljji 

II] JiaGo JLualVI CiljjS 52Uo j>1 jA JaJI jjlSi J&L&a Jc JaJI I jfl 

^Lll Oj it r I I jlj ./i^jLitil <J1.A~I.-I.VI i_)jlin ^ujlcji 6JC.L2 JjLujII Jjial ■*■* «~l 
J i. A.- t *uu JjU (iblLuij JjJJ IjJqLIa i^UI .‘fcljl ..I jj 4 >W*i ^jll Jill jo 

JIjjVI 4l a i -va jhuxlj CujLui Jjy<fjjjJj Jill jl^uil 6^i^->5~iLo 4xlu p^juj Jb 

.'Jill WLjli.Jll 4JUI 


juiLuVl jklll :»1 a 4.1 ■ At II jljjVl 4kixu lJ ab. Sj^Lill |tl£ util JLbj 
-6.ka.lj 4 JLui (jl d l l An JS ^lAlV :jAj Jloj o^lti" Pill jXS .»HI* aIj . £jjj J jJt 
CuKjl jl (4ljjJa Sjitl (JeC Lo£ Lajljjj (jtjkjll J JLjj j| «*Uj djj 4i*Jlj 

(4jl_iiJ jilt In•> JijLuaj iii| jaVl <jljj Cij in%j jjl^ll Ji ^pi oltiLLkj JS 

olj 12 ^j->A>a J JUI ,ja Lo^j . JUI (jUJI J JjA.JI *_■ ■—j dLJ Jul* Ji 
Jlj (j n^r Jc - Lj_kAjuj (Jill jo 4 -a- , v-iA ^ILo CiIIaIJ l jaju JauIui JLoiVI 
SLloIjLojjjluI JauAIL JJaj ■ (4liJj ,’id Sj jl ■ • 
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Jjl Jjj Cul ,<LLjjla 6 j-i-ilj jt—aU V* ^ ijl a-j-a j~aLa-a-£ dll (JJl/i "t*® 
j... t<~ ^Jl . a i jl j| .^'i... jilt ( _ ( Jc Jj-^-vll d iafej • LaLt dlli^al j aTtm'i 

(Luajl dLiil* a £-» <4 jjLa <Aj-L j aLa ft.i l d lt Caj fJ> ^j-oj) J-y-UI (_£dll ( _ r lc dillj-ol 
^ jLjualj LJLi. dLdl ..i ^uSIjll ^ ) oLoj-lxl.1 iy-bi <j ljj. j ... Vi L» liA Lf-a 
dll yul Jjl jjl jjL < jlaaLuiV I oLLuftllj jjSilll dlic. .iJUl I 

I fl ~jj -v ) IjU l< « ■■■* { j\c. Jaflftj <UI Id * •> j5kdJJ - Lfej •>_! «» oljLaajJI ^yJi 

.^jl^jll ^jJUl • ‘lap JM Iji JiAll dlld jj iiui i l dL a u j j j 

(')FTSE 5-JLLI oJ-il (j»-m u* LJLft. cjLS j-*i j . > « f ^^Jcl jJilila 

^jllll Ifiijjj j. i v‘n jjlj SdJd* Sjjil Kj^ii 5jL ^e.\ Ifil 

.J.titll ol£j-ill aid Laj I muJ ^ jVjJ \ • • • dLdl jl ubjlailj . LayS 

| n i . ..II lafth^a I dale ol^j^al I IdA > |jl oV LaIa I ^J d Aj — ^jljJ — dJ yJ Cd I 

| Jjjkl dll I j MUt-J . £jL“. Jjlj) JiVI aftVI 6 dA jJdliJj . L$J dljt a*i i ill J^Lft jcjjS 
4 jLftjjI^aalj JjyuJI alj^la ^Jl <ULftVL iJjLall plSfcj tall adl ^11 ^IftJI dl* tirjJ 
.-.« a"j l I .- K .K j .fr.t l ^j£. a a. I "1 1 < nl all JiLojk all dljljij nil 1 a K j <<tlAl_^ll 

(jftiLaJLujI dll Lai Q.ti * Vtl jjJLULj ,Jdl A J>aftj oVI ft '% VI jJdE ,jic dfcjdi 
<C»3$II JljJa <JIIi jljjVl a . l lv> <-Sftoj (j-A dltj .Sd J n-va jlij < Uft^j ljlaul 

fZJi loA jjli ^LSj 4>a Jjda-3 Sdft (jJtj) LftJJ-yui 5clau ,^ulaj 4f* 03^*f (J^b 
^plc ‘JL-^ 4 jI ijLc- -(^>f-“^l O'® 4^L-“ V ,jJ] LJLa. J^ijl d-S 

Jt 4 j j-A-v' ixBL db ' JJaJ a J 'Jj a~H CiV LalftV Ij C ift - j l I JaAd ,_j-auL<jjV I 

i|J^jLui i**«^v ll ijd Ijl fltl ‘ dbuj^U 

Jjlau < 5 ! djliji Jaaflj CitSjVl 5S_>aiJI jafau'l iajA ^jlx5 dSj 

I j~l .a. ~. l j~... lj L^jLJLa 5Sj ■■■!I CaaLSl Idl «£-jJaJL» , a»aJI LJla olaJSj 

\ . . J j A.1 f( ■■■*! ^aOjj (jjjJ Laajjjj jj f 1 ■■■VI ol^-dijj> jjSl >A3-a pal J* FTSE (\) 

I) , \^Ai jj <j Jull Ijj 
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LfrjUl ->~l ^Jc. (jjjl 4 _uL 2 L j_a i£j_u \ • • iji *.I cu-Sjj 4 % mlj ( jn ji iI (jJc 

l ji ^7 J -s ~ III jaj tJjjiJI (£jll Jjic. Ijj I Irt Jj° •*■"... L^jli iSjjLuJI <n l aj VI 

. laalj iilgill 

iJLaJLa>l jjjij l*~f I U~ ,..I i , jjJhl nvll <( a I "ill <Uaj)n »lI oLa^ixIl 6 jjh Jl niliuLj 

L&£ ji in* 11 jiVL Ijjk juJj . jvjLaJI jxLxll Llajjl /T d j ■ •■** Lt Jiaj l 
ji cuL£la I jLa <<Llu^2j V| ljj| LLUa JjVl <L&jiJ xa 

/' * $ j »J)» *>~ > jl O J^t l 0 • j+r. Ljlui /y yii 

■ »I*.K J . ^jjltuVl lx$-ij ,4_uia 4a>jil iJLc. /V • 4 \inil I j tj a-tl JLuali c^jlSJI ^L*JI 

.<SjjJu ill ja JjIaII CiVLojal 

<JLa. JiLJI <i»l pIjjI CiVLu&VI jjJAj SK.h. 4jjl jkl ujji jl Ja&V 

jifr IjjLfi • -HI ijl nl tpljllj ( I 1 * *>■ <fla d I-v I I g^lid I 2 fj . jj •*•■■ *»■ 

jlj~~~ I djj U u AIL. .....11 ja |jx jl£ 4 a.o-JI .oVLl>yi ■ -I —-■ 6jlc.l 

iu^LlI aiA ^ olj <^SUI Jia v bJVl ojJ dU .ibUI 5-yJJ 

jl£ Lttij.i .iJlill <i~. .~‘.llj j ■*."■!I I j -I i ■ -I ■ ■ d 5..... ciLtt^xa jala 

jljjVl Ijlc. 4-C.^UaL dll. a~ ■ ..11 .-.VI »~ -v VI J j 1 a~ ^Jc IjjLi ill La. J^LII <» »l J^La 

cljl . SXiXjlu SfljjUj 4jjkf^ll J*j ~-j‘lj* •■■! JjJJU jiJi jaj I jj a .~K JjLlJI 

• I ^ ^kju i—i*III (Jljjl u^Iju 41itij JLcVl Cilfijxu 

tJJS yJjJ (£jUll Lljlld cjLa. detail <jjJ /h Sj VI 4lma iiJLaXa.1 dllAj 
^ i ill j iiV I ■ iijlli :lja>jA Lajfi I J ■ Ajrl ...a ^ ^1 . ,M—~ ^Jc. .•Fl-s.l ^ i’i| fl <lLaJI 

<iaSj TN ,ja JjjSjLo v_ijS| l^Jnla’i jljjVl ^a Ijjc. illjj ^ illmal jl jjS <Uxlll ^a 

. |aj » i Vjj <X N ^2 J dl ln l 2i ‘ill > T i V| Jaj. i t i. j ) jj_jll ^jlJ -0 ^jJ Lu i_ij^| ^1 
iJ&jVj .4lj> I JLa. jljjVl 5_i ^ *1 a lI a <Jal a'l II Xaaoj L i n iJiJj 

pjll j-ijjj) Ujj l jJ& ti».All i£a jjii jj£| jl ciI^Sj <DI-j jjJa /g» ~i%~» <ulu Ljj jLii <Jj (N) 

. .Cilj£kJI ^lt jlliiil ^jjI JJaJI ijlc. ijLall jl 
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,'hl J .■ l»1j j I j U~, ,.l JilioL j I VJ .SJjIII Jj "I jjui jjjAVI jV-uOll 

Ijl La X * X **■ jlj . La a ^jjJLI Jjljjl J i A u»Jj jJ-ljj JjljjVLi < 1 g i I f e Li. CiV l a i “a^ U 
a « ■ a ^ J_au jj jLua <Ujl a -a ^yll uin JiL i u l <V jal ^_)_=al 5-3jj o J Lj.m jLS 

. Ifrujiikj jl£i t jltl J Ui^ l 

y*iL oLlftlj—oil jlj ( jJ jljjVI a <-$—^lj-a ^ a-J » li Llil " c ~' Lcj 

<_»lt-iiin lj£ Ijj La lilLuu <No a Cilij^j ii>Lj llalalj i,_juLajJI 

SJ3I ^5j ol j jl 4 *i >u 5-JLUI j,$5>j jl 4 *<*> j-i ( j-aL-q ^i‘uu . <-5 ia 

£ ja3j-i L&Ijj i 0 ^3JI J a ~a.~ L&Lj «"\ Jjl iq l £ L- LL j i lj£L-a Ijj .5-Aljjj 

JOJU j£j jAl ,_)!-»*> iti jji jjSl CjLajixa Lij-J ^3 j inn .CjLojI ‘C&L.J X jk3jj 

I iflL’i a LjL 6jLLaJ.1 1 iU jaI 1 * ti jl ijiA .^ L i ft I (£\ 4 t all I 

t 

jjjLi 5Jjbu jli IjlLftj . X\ JJjJI j-a jjJtl ^1 Lia-lUV yam <L^jJ 
. Ififc ^lya.VI jl Sjlalall ^yJt jOjiUI CtSjll ^ylj j-ojjj lil tJlj 


.4 n ■%. jlil a ^yic. (^i ln ‘n - 4jl j J—a. ,_yj - CiLLaIjII (^jLi < t ~i f ^ L~> i Jxlj 

J ■ ■■!■ ■■" j<i‘. Lcj i Ijj . 4_i j "I all UiLLI j-o VLa Cu<ajltl JJ CiiS Ijj * t i /t Lsaj 

I 

I ^ i I . —A. J « Zj - I al I ,-.*il*\ |j| jlji i^I (_jjl__yiJ LaJj j^jjL Ijl. alt < LLal jIL^I iil-La.1 

jjJjL-jV ljj-£. \ e\~U »iV S jJLaJI ~■ ■■« ^Jc. 5JU.I LSIjxul LjjU 

^al~. .-.'a*.. jJij ^ i_i3jl X • • A liA (jn la. I tt u > i^Lifl L J I 

.<JIII 3ljjVl ( j^ m gjLij <jjlxl 111I ji«*o . i I Jju jl liajuujj .(Laj-oLfl 4i^laja 4jjj-o 
(Ljlu, '/' V ^1\ LsjiU J-.jr.-i jl '/.OO < 1. 1 1 \t 4-L-Qj-S L^jjj La iSj-m jl ,_>A J~i ftjJ j 
4Jbljj S In I jl-ft-ol-ml ^ jji ^jjL* ' ■ « . IjS-Aj /"V • ^1 I . ( ~i Jj-tfu (^J-Salj 

.^jylo JjLt Jjltl olj 4^jjiJI 4. I. AiV L l yL..j. i « Ly .Ljj jl a*i1 «.»l J-aAil jjSyu 
<*ja^ la jl£ Ij]j . I_y ^Iaj S^LoiVl (ji Ifl iJLlJI J5l Uiu. ^-Ajj 

jl oLiaJ ^ I a Cj .* a i /-. ^j a * p* ■ ^ 1 .lULa ^julj ^ I f jyiLxiVI JiLaJI OIJ Jaj jl 

JtiljluLuJ ^ylt JjUI ,')^i.ii jljjc. Ijlej . LuLlI ^yi jjJumu L u i « A JjVl ^yfl j a'.’i .. .. 
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iljLxa Jj■ 4.Tkjlii . 


jl dlj .JajjAJla Jjl aj hi jjjlll JjLxtl jj r t U 2 in 

^ (JJj l£ >J ! ■**«! « A It 1 'j Q _> [^| 


1 ,‘bLLA ^ e?>*o' d'Xflj i.fl_i^ dJ |u^j| •«- < Ljl—o >1 * » i_jjjA| jl 

i4_&fl]l Cil^j^u ja 42 >jjh iaAA ^ajIuu dal i—iJb . LLk d J “J • -~J * 5 LiuJI 
jVjJ \ • • • d*a j| Jiilj . iaJj p.jj i_Sjla lajj illjlr jJj jl /o 0 d «■ ■•“ <jdji IgjJ 
j»".,.‘ jl ^» m V <il -t'jxu J£ JaAj Vjl CiLtjlllI <Jjlaj J^Sj . UjLuul jiu 
jIL^I j* (\* *-ooxY) /N • • I j*« La.< Jad L^jII < ■ ■•■■II ijj 
Jsa» jji] ^Lj-a-a Jjl jA dlj a Ui dJIj . jVjJ \ • • JjLuLa jAj /\* dllj~ol 
<||^>I J~a-t . >-1*111 dI■ ^IJ ^ ^ If- IjjLi Jlaj jl Jjj Ci'il fl idlLa .-.J ... X.I . |j| < 1 yj 

. Ifd jjuUV Wii.) jiloj '>-vjll Jj ! I ill I ^Jh i_i» III 
(^jJI Jjjtll jj all ,j^jLu <jjk~i Jjijj ijVjj \ • ♦ jVI cijdjiul oil 

j\$-dl (jki • I ' * » “ « 0 • 0* , ^d | —(j-° (jl U^AJJ '/• • » 0 J* da.lajl 4a Jjjj-ui 

jiuu jVl Cil Jj dal Jaa </• , 0 ^Jc LlAjI J ■ ~ ■ ■■ a jj_aVl Jxa.gt jj Ijj J(J JLjJI 

Xa.U jj - o .il! jl jj. c. _<Ll.i_JI lj j i’s Uji Jaa.j(j jl . I.lfvftj I*'■■■■ 0 . <jVjJ \ • • 

4jlia jJjjV uj mi l IjjJj i^La 4 I it J^uJ IjJJ 4 1 i nVI Jljill 41 i.ul illj J^ou 

ijVjJ Y* • £-ljjJ dlljtl df. l irtn jaVl ^jVnin iLtjj Y*lo ^gl ^Ic. Juj ,|<jliill 
ci |j 1 1 ii (ju d .. ^ . jVjj A. • jVjj 1 • • ( jlc Jin -> Y hi <_JLall <1 uJI 

,<j oljj La jjj Sja \*\ Jjjj gJall Jajuuai 
dlL a j.ulj jkflJj (^jll |t.vi/i i ll JcLaj tjuj ja IjjjS Jinfll ajLjll SjJjj jJjjj 

.AjLaiUal jjJ a IjSIj 4j Cihi’itljCiImK'iU Ijj 

CwAjlaf dal jSjIIk (jfklj i<a.LiAI 1 j ^iVl {j£ AAjLwJI SjSaII ijk j-LjVl jJajV jS 
Y jVjj N.cijjJTijiiI dal jJ I jLoj , 4 jIjj 5 > umiV fl jVjJ N • ♦ ^ .I II djl all Ml I 

(jl (jjJ lift JS <jVjJ 0 • • ^JLaJI bjjb U& £±U jll Ijkjjll ^ '/‘ , 0 <ulc. 6Ijilt ^ujiLui 
■ ^LaJI ajjb Jild JLoIa.1 jtjj dill djljii JLola.lj SjLUJLI VI jk^JII t llut 

(jVJaVI ^It J^ja jJt (jia jk (jftljj jl dl ^injV <j| 1 1 A j I jjjLuj <tljLu I •*■■"■.. 
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0 0 • Laoll jdjd CijLu lj|j 4ajj^uJ I fl i U < i m^j { Jl ^a .»1_ J~.~.~ 

Jl I 2 uji £jjj jl JcujjjIU .41*1^11 jfi, ^ -ilttj ijj g->_i d X- JI jj, jjfi j| 

O>loujlj JUI j!>-i jt ilujajf lift Jajji li&J i jVlj J£ 
1%-oLuJI Jn t'l III i jl In h ijj J-ft • ( J ^? J »^ La i t ij jxjj.fl g i .JjLJI _>LJL 

CiLftUlVI _ JLa^VI <a.j (jJc -jlj-Vl illjLu i_Luejj 4jjljjaJI 

S JUI jJU. <UajajJI aJ jJlui 

6 Jiaj La 4 aJLu j » < nfl jljdyiVl jk O jl >aII KiabJI *4_j jjjj ^u^lj . -tl JUft 

^ i Uul j I n^j . j jua l I jL# * JjULI Q*v iti IjLt lulUlj jjijjJI j g jlft 

jLil (ji |_ |» <I ~J I ^JJ iiLaVL J Lilli LjiijL 5-flLLJI ja lijjlja jlj 4jjlj_aJI Kial'njll 

,j*Vl J l a jj oij JS u* ^Sljjl llj^a. Loj-S oUjlLI aift jcaii j-aaj < Lij£j£u ajLo> 

(£jil JaftJLj CiljLlull ftjftj jit.i.u Joxijj jj liaLc 4juoxi jLoJftVI ^ Jc. j ulall ^Jl 

£ I j. i /> IL a jjL I nn i j l < <aj-4jl j-a jjJc, JlLLj <*~l jt-.l_.~-v I ( j_lc. ajjJj i «** a i 

• Lila ^JLLJI jjSjil jLtduiU jftfll L.,,.jVI 

itillj ja Jjjjl jLIdt* flVIJ <Jjlj^JI Kj nlnjll ju JaLujVlft j_aVI jSj I * J «j 
<J-ibjafl-ll CiLajiaxl I cl jL w _ La jloaj - ujS jt ju^t i 4 *uftl 4_JUI jljwV I illjLuifl 
Jjdui j'jft : Ij aa l S JjjJLi 5_JL1I ,‘ij ‘i iMI u& ^Lc jjlLS ciliftj . <_ijIjaJ I LSaaLajJI 
I jj lLSlI I j$J Libia <U jl J ) ->~n uj e^y-ili <_jlj SjJaLa^a jjJ juj ill Lift (juai ii_ilLa 
<la jllxll jl ja jftjaft ^}2jll j5kjll jaVl Lai . Jitittll JLc JLlal <U J&uja jl JjV 

i^Liua j i» 

jlaiftl vaftlb • Lull Lt^jil^ijn ^(JLia gall A \ «i'll I JbJaa tllij 

ijlja. iajj ja Jll ^ylldJI Ljljall Kj nljjftll jjlLfl Ijjjiy .SjljaJI jaJu 
J fin CuJI jLi <LUil 4fli fl*wll iijlja diJjj (^iil^iil Ji.ifilI Jii jic 4iuail <Lull 
JJjjLa Ini Ujlll t jA jtjjll i tKjLa I ji iS j£j-il ftjl \ %tj iJLaJI ^ l laa jl^l Via 
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blA c Lift IJI (^jli dL. ...Jl jjLbjll <(_x*J Jl £^.jj IU.J ■ um^ Lt Je. 

.42LU1I jjj i_i» Ijm lla JUI jl ,jI SJ UaiHI 

■ a^l A-. .Jill jli lj| i j)L jl <Jljl < 8ji Jj fli i.i « 4 k -J iupllfl .. jSJj 
( j£juY jy», iji c (J ji V j« JUI jlj-l* jl j i n , j a S ha -J l Ij_JI Aj V - <—5LLJI 
i Jil Jlj^l Jjljj »** ■ ■•» <jjil Luilil jJUJI Jl LiJ jl Jl 1 ljj|_) Lai ill)j ‘12LUU 
jl I *i IAj2-fl I J JU. 4 jI Jfc .CuUlf jIxSIL Cl III jl JI^VI jl guoljl j-a JUI Lj 
,‘i ji j2 , IjjIj Jl «%VI Jl^aVl jljlt jaijuifl 4ljlu jAj ^£jlill Jirt jxLb 1 i/a- ai t i 
. La jl£a J jail m <j| (^1 .^jUI J-aJj jjij JJI$ ‘ “ II ■- >.» > J JUI 

.421U1L 4jjjLLs jiftjj 5j,\-Ji I i_ ia> UII aid cirJi In a a cuC JUU Ijl 

JjLuII l^-i jg-i* Jill 4Ljo)L <t£jlj]l ^ 41 aIJ l jcl^s £*jUi jl jVI L&dui^g 

: ( j_a ollal jll ciLLail jli Ji Jo5j V$l ^jlj»JI lUalLjl jylji j—o 

^sL Jl «*i I jli Ij| 4j| dJj aIjULI i_u nii jl diduijj (jJ N 
..■hl J l^~...l 4oidiL JI!LoI jj*is 2 i<*>sl ^Je jjijm iilj^lc. jLs <^Ua >t»ftll 
jjjjl Ij| jiij < IjVjJ - juil .1 *•>i - jujluj clj^jj 5j i * i f . o s i< *> j IjU 

■ ■ ■ jJ uaJil jS illjlja i»ill iS .ji ii•%‘ ii nS 4 imi /*\Vj |ju£ll J| JLalaVI 

: JjVl 4jjIjsJI li^lujl j^U ^ |aUll J5LHI ja Uljj . a^^jiu (fl _ Ixuijlll (jj _ 

ja La J^laoJI JalUlml J“‘l 

*■*•»*»■ ‘ ?imu*m Cillftljll j^jljls < I hi i*vj jjil CillAljll Ji J151I jg jlSlI jl Jj 

jLujj Jl ljj| J ■ n.~. jl Jj| Jxi Lu iJjLull < L a‘. J| Jj^jll JLa. jiajV — X 
^jlill (J tll jlr . ji Jl 4iUaVL -■‘•■J I---H ^JX. JUri-vl j itijJ^JI JLaL-v. 1 juLa JjLc. 
J »■"....j cLgi ini I jUu KAijVl t Jc ^1 miiij *■ .*1*1 I ft i iijj Jjn. ill | nmj ^ .SJ ^i jl 

jlj^ll CuIj Jill jl J a j » «. jijj IU Jij . i'l* I “■ Sj-a ^jlllU jUaLxll CiU-aljil 

■ fi lial I (^jloll J] i.‘lnn. ja <taJL> <ji)j 


110 


1 j° LjJ Sjlj-aJI (£j iu i j| (LjjjuVI Jjljj 4jjljaJI l<.»l *.. til IjA JjLajj 
jjLAjJI (_jjlj . .g. ^i.11 JS-ojj) 1 allu »11 ' -> iVj jI jLJI ^Jl j^t ■•■II jut all 

(Jill (jLjdui^ t>Ljl jXijLo jAj <jjLJI «.—LI ^jUJI JjLuj < jLLJI AAnaJI 

<£LojL» - JLaJI 4 « ulaj _ <J ^jllj utilLlI 4a >1 ^aJI K. -I*, .ill Jjj^LS ^Jl jVlj 

:4j| ^j^'n ,*i»jLalU (41 aIjJJ 4 jLr 

b±& ^i» , . t jjl '^jLSil il]jjL_ujJ (SiIjLllI (j-0 !_L~yj(IJJ jjl ilia-jiijl (jua) Jr 
iiL^lll ^JJ l jL.yij ^ , a ra , Sj-ttliil ,‘i nl i Ci lq.iL SjLe. Jjj-aliil jl ^ a^jj «<m,a*n iljail 
ja ilJlill LfjjiLSj) LjljaJI K. a Laj.vJI LeLu <jLij 41aIj1I (juIjS .Sjijll 

|V"| (j I I j-A ^ AX.J Sj-dLSlI O I -* llmci n ij ijllil, I j a .^>11 £jL 4_uLaj ^ a‘i■ (jjll 
Jjuu Lo ^ nj-yli L~iV\(LJ (4■ ,,a'i ^jUI jj» 4-iyaL. 4a.y-.ij _ ji| iti jji Jjj| jLo 

iJLuuVI oljjil 4 a . h i ^i(i a I jt (jpl-ii <1 jLu jlj JjjJI jVI 4,‘Ljt.aljo 

Jtjjjl ^jhl~i ,jcL-i Loji iLliUoj (^uLjxill LjjjHVI Jjt ^jLajjJjj iljLaj 

■ S.t-y.lj Sl.ll.d ^'.1~ 

Lfal] jlalll ,j!Lj 41aIjII jjl jA (Jjaj 4 i l i ft jjl j-ijj (jjJI j-oV(_a i JLa. J£ ^Jc. 
ol iq- -y l.ll jSJu jjl IVi^ft J a (L^jllj SLaaJI jjlall 4jjl % n Sjl t ~i (III LajLJLcL 
. 4-aJjlaJL I J* L=jJ I oVLal^l ol j (icjjlil SjaLill CiLa. illj'iml I '■! jjic. 4 .*i I j, «11 
Frederic warburton jjjjIj iJjjjUji L-a.jljj.ilI ^JLc 4 IKL> U , . All . j_aj 

. <uia-JI 4jsIjj| jja Sj^lj ^ 


.(OLAjJI (Jjli) 4 Uj -v 1 I 4* j ilIj (jasLaLI) Jjflll |ju sljlaaS jjlaoll ,jjjjjjjlj (jjj 

La L i «-a SjLbuaJIj (4luJI jjt jlajJI i_ijiyaj jalnTiiit SLaJI jl u jjJLuJI 4 jlL ^ujIIj. 
4 ~1 nul l (J^lj (4jl j jj» l.-H-ini 1 ,. 1 -^ij Jj-aJI : jjJj Lai (jjaj S IjLyJUj . SI j *t 11 iaL^j 
AAA J-fij (LulJ I,u all oljj -y~i.il j Lie. Li I jj j . hj La>LLl ^aklL 4jt i.all-i 1 111 
~ ■ ■•**11 4 jlnf JsLk La tLa. jjo j| ^^Lj—a Lij^J I 4 » itiV I 4 * i il I j-» ililjj a-lll 
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k‘ jjjjll jljiVl c) rt jl.. jaA jJyuu Jjjj ^1 oV$-aJill 6Xb 

? r. l j~... l j.X ^-~l'»ll jljiVl jjc. .-aSjjjj a L. ■». 11 <‘iji llj OjjlLJI 

6 JjAa-o jl U* (S*-yiS A * * S^Ull 

j j I jljiVlj .oljJ-aJ.1 60A £* LdA.a.1 <^LuJ ftjL ($jil JJaJI j tlVi jl IliU a 

IjAftij jl lalj (La.Lji ijujl»J ^jl tfl) UAJ LuA ljJf£j j>lolll jljja.1 I jUVij jl Laj 
6 JX. i fl * jl iiilfljl jJc I J-£ (j»n I .ill JUI Sjl ■ .1 % jJoLuLa IjajdJj 

■jjL^ls jjSi ^')P j >i SLaJI j_ia jjJfc j^UI ti£J$l jl (jT^JI j-°j .ciIjjUI SjLj 
5 ijll Jjjjj SLlJU jkj jjaj J i A a Ij J^kal 4-io-JI jtjljl ^dlj^ J' ljj-ml jl !■“ 

4j* 1 Lllu j^jJalll j jij j 

LJS SLuJI ixuj cjjlj I «Kj iCiIjj£ JlLsi jjSj La Lulji ij^Vl jSj L^tj 
, 4 jjj]| tjjjjlll jLjjLj <Lujj 4 jVI £-o LjjJo ujjLuljaj l^jl iua.) 4^11 4 j-l|j Ci ntS llii 
ollalJLI (fjli dL.Ljl jLjjl ljj& j-LIIjj ji£l Slxail jb t u il l <Li j* ■ *•» jljj! 
JiLi. j-a JjjUI i$jll cJa.Lj1 ftjJ-lJ Sjjj-aAJL Jjjj (^jll .( 4 mi . 1I 
Ja.Ljl j^ *4 jjJLo a .. ..'X <jj jajL jl jl—tLiVI |ja jalu J.S 8 .SjJJUa CiLcl-b 
. 9j*\ it_i*J!l JjI ju-uj tJllA jl£ llj . 43-ajj j-aVl ia-aj lajj jl 

.JjUlll a Ua'.l J^ajlL till qLqj-uII jvJC .CtliJbl^all <LiljII a.Vr I all .1 1 ii Vh 

JjLaj (^jll (JjJau^Lo jumi|'4j11u Sl.t-JI jl llatuyj ju jj-iJI . aim JjSj 

■a a .a-vll <4 j aLt-vl I <lu]| Lujjjjl Jjjj I ant tljl-tn 5. i A iv ta Lujl^IV I jla a ISjV I 

LujjjjVI SjLj iLajlj LaJ£ 1 1 .At A*io L ua j ljyI ^lutu l*.Ua~-^l I »K , Lalj LaJStj 

SaL^aJI Ijjuuj-a 4._i l.5tll Li da » ljyi SjLj jAJu (jl (j SLu ■ 4-a jht ll (ji 4 i KI I 
(jtSLol t# Jfc f&kll LjjjjjVI (j-a t 5 ^>a«Vl a (jujii jl 111 jJAj 

S l^i S L&l I 
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jjjt < Lujjjjjyi ja ^ tnyi u*i tf* *4^Yb • Jij— »>“ *jij 

LiSjLclSIj tmiAwll ? "j U’i 11 (_)SljS jS ij*-i Jjai . 'j-ylI jjjll jaUdl Jaaa V jS 
( jlt _ 4l£Jy <4aJaiii Jja *Lal i u a Silaj (J£l 1—i-iq yjjVI jj £"1111 j^Jcl Jji k fc |^jl 

(gya. vJ^Lc ja JjUaC yla. ^ - JtayVl ^Ic - <JjJI ja£y .aLbaJI J>a yia. _ l‘i a If. 
.4j_jjaJI oLiaxll utj^al (£jyaJLI jail yAy <ajlll 6^iC Jim ll nu y 

JjLju < L ua^ yi ^lll] (ji f 1 ■»■ " ja ^lall j£_>ll Ujaaj I ^uL&uj 

y-a. j-a l. jl.t i jia-J j^a-VI yA y. A .flll j£Jy ■ JjUat J-Laj] £-JJ «_«^j»-jll <Laj 
,Zj '...«- 4 .Ir >1 ■ "vll |Jjua_i Loa - -v U, ■■ j -> . i oljill uJ aj jl ja >,i 1 i rt l 4—La I ni j 
£jlyll yA £_jylly) b■ ^ J-Sj LaJJjjjVI y_a I fl .a. Lilli jla-iVIj i_k£lySJf 4 j5i Lai 
.(jaill jl ^Ji L LujyliVI jr LljJ (jifi Lfla 4a.llij jJL» bjlijlll ^ 

■ »ll'i|ja . d ■ II I ' -v Ij L^ay Jjaj 4i£ly <aLuJL> Joiiya LujJjiVI J^lUl jli IjSij 

■ i j« Via ij liaJI I ~ia .j «~ Jjjj £oayi yl liilf ^ i , t*ii La jj % .4 j i uLmjI yi£j (jjya.1 Jjljj 
^ *1 ‘~ «■ y— «l al i all jt-a^l—a j£ *_i-i— may! jl ^Cjy ij£y-a.l j£l~ al ,jA illljil I j J It* 
j t ■ > LujjjuVI ^LiiJ (jla V jii *Ua O111l£ oi-uiy jji.i l j j i a~i Ja (yyj) 4j yi-maj I 
Jfi SLmJI jva^U, 1'ii i injj 4 j j « ' <*» J-a <<_£j-a.l jSLal ,ji .4 j (juUV I if *y ljaij-a 
Jj] l'.~ r I L~. ■ ■■ !. J_fi jU*i 'll a , 1 a « *tl J ->'| Lftjyjad jAj caLa-aJJ yA.1 - fl « .la clllA 
ijjju I ‘a ij i4 al l mi l Lixuilu c Lu 4iJ jj^I J^iuu .“.I . X ^jj jail IjA aay u 

^>UJ (Ljjyjjj < jju aSl ^l) (^^j-aylll) (jaljaUI ,ja ^g j - uai] I ilLaJI yjj jjlilL jIaJI 

?jlj -. I<. .1*. ■ I »II <- . a^ j a~lI I1 a j~ °l j5j) 4 Jail 4*1 »«II 4 1 ,. ,, 1 ~|IL 4j.ilS.rJ I LjjyljVI 

LujyjjVI Jlij Jjill 4 jaJI o111 1^11 jjXaoJoJI V 1, A1W I _>A>dJ 

LftLi-i'.l ^lll 4jjLaaJl tibia JmliVl yalill 4 j11<u (jAj) 4liJl 4 ju..i ~iI Li ^jVl JaJI ^JJ 

«l~ A.11 ya 11.. jyaJLi J ~i» V jjatl O 111 Lilt lilt ^gl ^i_iLll IjA 

alja.ll Jlilii jlilll SjLj 41c. jcaJjLa jJij 4jlaJll LujjjjVI ja J5| jgylana 
j i.l I . . d U ly ^ i a«~l I I1 a ^Ir Jy^aall /jT 1 iQill 4 iKI I LujjliVI ja ^iaaj UiV) 
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ui . ia«~.V lj i^jll jljjj 6LaJI JK.til JS ijuul ,ji 

t J 

<(J(a1I Jjj• •■ ^ic. LjjSJI iJjiidj <Ja_jJa JjJL jJb r lijl IIjjjS JjJaII Jtlij 

jjb JliiVl ji*i> i SjLjll ^tij j^ k~i lj ji » i jjSVI JliiVl ,jl jot 


, I Aj.. ..a" JjLajLa 


jaJuLjla ,jVI 4uIJ _>iaii ^ajll m -o £a aLlaJI ^5 jJ L l» 1 1 (jj 

JjLulLj jii 4 b j a 1.11 ^5j .^«iikll . .1 ^ *Wlj <Ltjljitit II ol iij %lH : )<]t-~ll 
J^j < t*l I till 4 jLj| ^ja Jic ( ji j ij.iiil I j, /| a . .X | ^JLl jjSjl j 

^a^t^utl Jlt'ill JHul JS j > ■ ■■a~ L^.'iSvai ^lll llijl <Ljkill jJS >g -lajJI Jjl 

i lajjjliV I jjfLijl ,jA JtVl ^yjj Jiaj jS SLaJI JjLi Lijj5l j5 Llil Luj . ti]_}-=». Lui 
jLulli , ^ irttVl 6j& JILL jiilll SjLjj Jiaj L$j| I jib «•» Luji 

,4axI 4 ln-% fju&j i ji jiAaj jj <£U.L1I ja&LI ^LjI <LIaaj 

i^juiLmVI UjcJji 4 c.La<oj .SJUI ,‘i^ntJI ( ji cOLdlj oLaIjLI JiLj ^ic Sj^Lj 
( jtiilu <jtj.iL >Vl J£l oLoJxLI j'jl jA.1 Jlio jac. L*nf.l,lr>n.i<l 
jLllj i^>j.Jk jkjLSlI • _il_ a]I IjXaa Jiall liit Lujouij . jlSkiVl tiA Jja I j flllaj 

. Ijjjjja* LcjiLj Laj ■ (jtu ^jllj 4i J Lull l^jljuij)<icLua>VI olS^bJI 
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: 'jujLuuJI J A II JaULUl 


Jjlojlu ,jLa^II CjI I 7» jiljoodul Jal,i Vt *i<V j Uio J1 AJllm l 

.<0-0 j* LjVl jk i ln»l 


w 


(jJhljj jjl iJj1 * i (CiI-IaIj-aJI jli fji jjLijJI Lajlj u& i- ij f jLa Ijl - 
i Of j All JL.la.VI JoiL Jl /.t. ~ .) q i^itlall Cfl^oLftll gjlL oVLlaV Ifl il. 

.J2| jJLJL idftjuaj 

<j| ^laj jJj < Sj-oULU Lilj-a LaLaj ^I j m i r . ^jJ-a. ^c. 5j a l. i l, I . 

JI_jJa j • 5j-ollll b±Ji . .ftiAil gujLu illil jLitL Jj^Jail ^Ljl 

.^a.VI ■ a.^’ill 

Luj^V I a tU JjljLulul Jc. JjLJI .*ii )^l i i i t < J*1q -iLJu . j l nta Ci * ji l < I3j — 
iJjLjLj cj^LuiVI Ixa <t_JLLI oiL-LitU |JLt ^j-kj «.*njl—O 

^juL/tS ^uulj jlki J aJU-M UJ 1 Jjfill <LHjjLc.jJll ill 111 jljjVl < nh; 

.jLuluiVI jaai Lul Ciljljill 3 LjV 

.jLiUVI ■•*••»■■**« Ijl SLiaJI ‘.qJlJ <SJalill JK.tl Jja Jlu Sl_i"kll Lul — 

. IfliLa. jiiiVi! jjlI SjIaII Jl^lu Lfl*.»fl 4ajj Jaupj 
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(V) 


4 1 r I q > -vV) * U 

09J Jljl Jj .ilUliMc 

jjLjlall jjli (£jll j< i <%ifitl IxA <Lil .4JajJuj -^* ‘H ijj jJ5 iji^iu I'K 
4j|_aj_ual j-i ^jll < 4 1 ii ijj-a ^ jiljll a "1,1 < tf i J iljaII <il ■» a ^ 3 . . x ■*■ 

c^ll 4ij ■< < h-t ll lj^lll ^jk <tl jLaJu <jl >Uj « La I ‘i _i <t. g^LLxl LJ£ j^jll j~l j-^j 

jjl v_>±kj) ^jll 

£jfu I n*mj ? IHujIjJ J“' *~* Loiu <Cilj LajVI 6ia JS Jja-tj ^1 ■ ..«■ . «.< 

<<-AjLi 6 jLj-jluj i I n ■% a Vjlo fl l oSj Lu -t Lua .i-a-'i «Jn all jij-JI JI_jL '■ 
Lfk f- k -* ' 1 ui •SJajiM SjL*j_u1I ^ya jaj ^ <ijij iclduull (>5lj 

!Sj t il i n il Sl-iaJI ajj& ,ja j _unjl l jjjJI «UJ ^laJI jjlaiiJ il t»~... l 

4 » J.'K 1 4jl C/i-ill <ta.j (j-lt ^ y* i U ji ljuJ ? Jlj ^a.-hj L ■ «_■< 

^jjl (j>l I « j } a ijjSII s- ii I I (JjiU h* >l ng J_}J-L<U tdlj jLS _$!) JLsJI 

« LS j .uiV I Ij] (4 -ulAjII L i l i an Vl ■■■^j JjSkJj ' fl 

■ JiVl O^Lu&l Ij «LflJ-^aV I lilitjl ,jjt ^La-jJI ^ ,yii ^ . 4jj_#jl oLfoLailj 

oV 1 i iVI £-uij^II tij . - n J i i*i 8 i (juLiVl e Vj-fi jj| — iiljj — jiiii 

• ,‘i^ Liij La I J *n» (ja ,’i a > l.t ^_ i o Lal JJJU 6 jmj . 
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LaJ£ i^uail 4jiull Ca ISjlxl I Cajlj Ll£ 4j| 4 mi &.JI ji jiJ 

■ ‘Ur. ^y> jJL^Lj ,<d ^jjJI 4jJ -k..ltl «±»lj_a.Vl £-a ^jlj-jJI ( jLc. C l 8~i jl 

oL&LaJI jjjjJ jl jva>.jVl Jj Jt j-UjV j^Vl 5jljJ (j-ij . 4 .~~i,a? i al l oLxAlai.1 

jjl — ^■alli^ll >_11 ni-tll La imf. Lo^ . oLttjl»-ttJl ,‘ia-iLJj <Ljla-u <Lo 4ljl j*il I 

Lg^jiuaj Cil » a~(a 1I Jjk-fi J J c£JJ Jai. Jjt 5)Luaj JLuajj d»U i2iL*JI 

Silj^Vl f Ijl 

LL. jja ip Lua.VI jklc. jji cLajixll <UaJj ^jll jjjll 4 j jI*J J^Lia Jjl jjj 

^juLajj Jjjj 5 jjLa. jjl—aJI Jjijj— oVI (gjl ! <-> ~I fl VI f L- 6 - ^ 

.Thomas schelling 

cJlj Lttj) Jjui Ja. ^1 jAjC. Lx.ji Ljjuoj* <ULsj ^ ^LiO/l fie. jjlS 

• j Lit I Jilaj ^ i_ilj!iVI jlaj iJu^ juaj jll JU 4jI ^Jc ulu 4A*^1I d£ 

1 ■ .jl.»Vl ijil&u i^^aVl oLiiajJI Ci Lui l S ^Jl 4 j f I At % V I 

■ 4- ajj jkJ.I jjjJI <LiiS c»Lj ) la i .ll 

JLijLa ^ a ) iti a { jA jJLs . 4jbjia gi Ii .i m m ij 

ij^Afl Cant I ^ij i^Lalall 4-J.laJI <_jjali Ju ^jlidjlVI jijfJI jit lajjjl 5 . If I inn 
i\^oY ^jJI \MA ,j j» LSaj-aVl 5j-iJill oLVjJI jjmjjj! (j jjflV~il l >_ij^II ^yij 
J n <»jj) iSjajll 4 jnjjLSaVI ■-•! ......jl I ■ .■ -»l*<l I ^ya 4 1 mln i l 4 -Jjj ^JJ 4-flLtj=iVL 

.(jjlijlftj Jjj ^jixala. Jlj 

* • ■**! ~ 4 8 i<~i ij .Jjullj r Vl (jo oLc.l_)./lll <jM 41 AC. jJi ~ *■ i'.~ CiljLjl j j i t ilj 

L>l l£j* j| 1 JduJll jJj^VI { jA <Ujl 4jjjaJJ SjSaJIj <4jjjill <aJLuaVl ^ al ^jII dlj 

LaJjljluiVlj j<>Vlj ji ^" ilt*«« jiatjjS ^Ujj 

. Y • • o ^L. 4 jc jLaj 2VI jji Jjjj SjjUk jjL*. — jtajJl <^Lul S 
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O^i ttj£j-a jJsjj j] La £ l_>_ka> >_fll_j_UVI J_a.l jjJ-ia.t 

(g Ij I S il l i . i 1 1 1 Jlillj 4j-fijj_j-a ‘GljjO-fj ^fl.iAjI <Ljl <La.HI Jj|j_JI 

■ ajfljfl i *U_o Jj-klmj Lu <Gxa.J lajjLL (jl fijjhty Jj_pj ^jil ^jinail ^1 cJJjJ 

^uaailjlul jjxi ^JULj ■ ak II. .1-^ ....VI ^.L~.... jj 4^1 ajljjii ji^j liU j tic. 
^aiiLaii Jlaa Jjbj <<LLjj]l ^^la. JS lflj Ml <j| ,‘|a a lfl i jk$i i»LiJj.l.-k.n JSl 

. 5jjI$J I <iL=b. 

4-auljJ jl ja JjLiT. 1 ° a ivjlj ja -L*-jI jjS La ^yij J _8 gi.iL.iij jl ^L. 

Jjaua ja l_>aS JJUl jJi La Jl <La^.fl a jljjal Jl jl j&aa JjadJI 

jl J] a «< j l -L laJI 5jjj_aJI oLc.1 JHI Jc. I J iti a < I -." jiLj <<*i alt 
JLa. <Ia.kAflL.ii jkLu.fl.il ja — j j i *•> Xa. Jj — Jlju ^^tyLau JS jl * K .r.l I 
>.. flrvVi jl Jj aJ_tiu XA ~ >Laa — iJianjiA ■ » i_ul yy. J_^Lfl d ah A. 11 JM ...II 

< jllka <flLuJL jkjj JS jJ-*..~ j I jl »(j^. ~k . 'i l I jc ^ 151 jl jl <<5Lij J£l j '« ~a 

Jjlij Jj ^Vl JXiL. £j!u Xfl dail-i <u^lj jaj .JlaJtl ■ -I ft ill IjSkxa lAfl it k.»i jl jl 
a »L i>L^J .jkjill JLajj Lknalijll jjjaall C iflaj jl ijil-s ...ill oULil jl ^jlaJI ja Jujil 
Clij J jl.Aa.JJ V I .<GLtJ Jjl clflafll _^=kj jXfl] I (jnflij Jlaaj ijkdLi djjaaaXkJI 

Lib l^- J» -i- Ti Jill <Lj_a_uIjJi-iaVI JLc KjjlU gcaj j i,n juiLaJI ^1 ' « " <OfljJI 

lfl flll ,jfl ££aiLaJI Jail Lua_^fl Jja j’^ u (jl Li<iJflai i ^lai ^ (j yj . j>inaibiii|l 

i£Sk ^fl i Ij^LAj . L$ x a jkjljlll 4jj. fl<rt jjLVI i^jiLaJI Jvi iLjLa flL’L i jkl^aJVL 

^-ilo!Luu < (_£j_a. : d jj j*. A ^IjjflJI ^fl pLLJI Jjl Lil : ^IJLa ^Lil i—kiLsJI jl 

lA.f . eUl Le.J i m| IjVjJ V • ^fljl J : JjjUL <J)j JjLSj jl JjVI I.iil -vll 
^~kl iii-ill % .till J flr I v-fl jSi id i .rtLjJI oLujXtll DLa 

jklxSVl ^ l r JjI illIj Ajlj i ii aljjfll jkJCj .JjiiL jjjjkjii CilflLflJj blflLa.VI jkj£ jl 
. (J iQi n*k JS jjj ~k.~L 1 giiiuii dJj jLil Laa <£al l^JSj . kill j ja V Jj Jaxll jAa 
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cllj_Sj Jj ^jaJI i_jjLaJI -lai-i (_>uJ f^\j-ual\ 4-uiljJ 4 j n ft l MlS>J J-S) 

l$_alj5 ^i_X ‘ ■ "J 0 * 1 -% 11 jut «(] a * 'jC. ii_Uj4 LaC ££jlui Lo^j ijIji^U 4 juul L 

CiLuiljjll ^J-S CiLajlxJJ.iijlaj Jl,n«*iml Sjifl ■-.. ..jtj .oLajlxll ^ jj. ia < JL=JI 4 Jtij l -u 
I * .7. J ifl I a * a L ft | ^uaIj L^Suaj $ lijJaJI p^ialL ^jcLu&VI 
I j a ■ ■ L~ jLa^Jjj ^Jl La jJ6 <LcLaIa.VI ^jLJI 4 jM ui . -k VI (jjlall Jl nalm l jjIS 

Jukill jli JLaJI <!Lukij . Lui tjjjI jc OljLxu a v aJI J&l jj CiIjjLj j t il 

.. jj£l I ■»Jlu CjLojl«l 1 <j >laj 4 In a’liu 11 4aiL<x*kVI ualLu^LI ^ulill 

ill jja Jl^l ijAJU jj£I (JJitiJI ... Ja.|) (_gl Sj2jJ,l 4*. uU I 

alijlS La Ijj >(£jjJuj JjjIS JSj . ^LuiVljaLull | _ > uij Lfl J)l V] . iajJaia 

|ciLuL^aill a «l i A. ~ .,.l jXj jkaj ^jjai Ciljjll ^ a L. ■.. ■ a .I ,... 

a ■ *~lj~ ■■■! Oljj ■*■ j j| (jSLaa viij •% (ju t I £jjj ^ylj La I ij 1 *1 1 flj iAj 

«a« d Ifl 1. .1 n fa J Q< A 

i£j oLi^LxJI : 6JJJLX4 v_iIjjU (J -C.ln~ -vVI ^ l.j.i.i 1 1 Jji Lf5lj CiLaji&Jtl j 0 hl j 

< Cl (j Lull 4 _sJLjlj> jjJc CjLh-jCUl^J. I Sjjji I^jljflll ^LajaVl CiVLsk ,JL«Vl < jljiVl 

.^a‘l^ll ClLSjLu Iji l iaJ ■ .ah CiLaji*ll jja J^ljjVl 6 ±A JSiJ .^11 

4djj I j.nljal IjLatjl in I Jjj .anil ...II u |jiVl L$J] LiaJ.1 a a j a 5j$jj vllllAj 
JJc (ja 4juju ■ .1« ■'...! a~j «u »J.|j al I I ifl la , il J Ini I 0 LajL.ll Jj-Aj <JjVI 
1 ^ n~i ■% n ^| <004 l ji JjuaVl j mti I on -a J-llill jJh Jjj^outj 4»j jUll ^ jJhljiiJI 

JjLuu I n*n> i_fl3jil «.Birtjl Jn<~n .ill ^aiujll jjjull j-4 <UjLlil CiLajixlIj 

.jaull I n(j aOJU JjC CiLajiaJU (jj£l j|| 

InftJtl (jl jl 1 l^iAai jt alffi... a ju l$j| ^\»~i £jlca.Vl aljlull CilajLJLIj 
uCja C< La Ijl ^1 1 n ” **'^l d ll 1111 I a I. a a .j^.VI jjX La p^uu ijlji -aj 111 
Cut cJjlu Ijj Llju JjljjLii : ^IjU 1 j 1 ft Cu-^.1 ija ll iini II ja ulju 
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Jjljj La Ijj ijytjj (jjjll >_iiiI JL^SU 6^ itil i ft dllLxal dial <J^UI 6JJS ^ju 

— k_ijjJjj V jl (_j_>juit» (jl — dlj lJ-L i j jia i_jIjjiu Ij|_j (Oil ... a J A Lljji 

.CiL^kail JjLi ^int l LSJS (CiLajiall 5jjiaj <iLi ^yaj .<Gjtjj JaI£IL < ’ l ; 1 5-a 

iJV iUx^U <JjLUI oLjlull JL?; I (j£oj (jSSkl * * a ■ "_j 

— L uja. I JjJaj JjCtAJ J .l'nn j <jl <jlLol Ijl 51 'll* A oL j lu La^jjJ (jLLuwlLa 

( j l*- J a 1 Ll^_ii dLoLel OjIj Lo Ij] .JjLoJI Jlill .j-lVI (j^alj^. (ja e^ii 
u^ii V Jib Lkj .OlLa * — Lj i <Ajl bj • ‘‘jj** '* (jjll joLoll (jl 1 i»L‘i« Ijjt 

.|dljL ujui Ljlc Vi 

LLa.1 jii i Lllj LJllo vtilja>Vl ja oLjM.1 JjLj i _^ua1 JL=JI 

6«ia ^aj .yji.*»> dlaj * jii[ Ijj Lljul JjLuJLui Lufj jojJj SjL iv 1 Q **11 ■ ^ * 

. L^ij i JV.Ui.wVI <Lul£aj ■ g«.A* <JL=JI 

oLoJail jo ^ JpIhui lia> lliLa ,5JjLlll diLjkll <Ji <no llljllj I «Kj 
JLwolVI JLi-a ^^La . S^ia jl jl J rta .. wi (jc. <Sj£a jl jl (Jioa-i 
(|i LjL oL^tjl (jl i u it .<JjLLo ciLjLu <-oj3 1 ^uilau (^all jil 

oL^kU ja (jwmaVl JoJi (^wljiiL - <ILujJI (jjjxu i_yj JjjL 1 njirj .ilLjll Cilj 
51 La. jhUt . Ijli ml (jl 1 _j»uil Lfj ciu 51 Lluj (£l |>U~n .i, a u_jjy |_)*ull Ju 51jLull 

IVi^nj (I jin lcjj> (^uu Jj 5 (jjSj (jlia) <ljLxlLI CiLjilll ja (^uxtVl XaJI 

.um^a (jjj^ ^Ujj 5JLujll (_fic JVjjjluVI 

(jGjjJI (jx. oLijJLaJLI ijj dlj ~i iwl <JjLljja_a < Lj.il I jjA/I (jit; Ladlc-j 

I iftji (joull I I) (jc CjLojjjJ.I (ji JjLutu 4 oh -v 11 IjJ| Ljj -.j <4 jJjLui Jn *>1 
J>La dllj Sj&Lej 0)(T i_> Jaii ^ *> *lj C (jjj G y Jala A ,jl ^JLu (jajj) 

ijftji A (jl (jw Jjl j}\ t-iLollo ju. Lt F i ~. mi ll idkloJI AjLill *4A ji wi^II wl>oll wjIo. (IJ 

.^.mI iI I wLH ji jjC iiiM L^j G uiltu 0 iT ^a 
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uVlij jaiJI l^xaJU CiUj iL Lcul Jj iLuii 1 jl>Vl Lj ol^>3^ 

4*1 ti l JjLiu <juiaj UjII j t Lafj ^^LzJi LjIL <u^II Z jLLI iJLacu JjISj^tu ^CLo 

. LiJI j^ laL v.i>^ ~ I uIajjVI ^jjla jt — <!uJI JJaj it.u.Tv <oLo^Ltll <lftiaJlI 

. ,**i Lfljj_u^J | <Sja.j |^rnTill| &jil j |ju ijjljaJI lijnl'njtl jlajlxll JjLull jajjLj 

CiLeJaJ.1 Jj2 JLc <u>jlaj ml JukiII ^jlnl. nj ^jJI JjLuJI jI i.La .< n~i ■njj 
jtjJI iajjjj JUI jLajJuuiVI ■-■! .-»■ <~lj~. ..I U&J i<jLla)I I 4£^xjj C^ 1 

<lal_ > II J_jj £_a <Jjlj_juuVl £_o Lf-t S .*ljl .t. ~ ^jjl oLa j lxll (£±ju l—c-ILa. -^11 

Oil j (iJULI jl jjV l jljLiul iJja"iiii Qif.j La I j Li . LuL^a 4_i_i I I 

,<uiajj| <Li_a.LJI ^ya ijlj J j . sa . ~ i .ii j La SjLcj) J^uJI fjc. <Lailj oLajIa_e Jl rlla^ 
lgi A«j £_o jjjGII JjLU ia aVl J£ jV IJijj . (JjlgJI Ifl n-j.-a j CjLJxLI ' a«~ JJ jL'J I ■ 
•jlia J£ J 5 I n i m u <l.J~aj J LaJail JjLoIl ,jlfl < La ^JjllII 


Lfjlaiaa. w l JjlaJLu. Jill _^ljliJI ^OaJ l^-j^.uj ( _ p ZllI a^LLJI J^jilmj 

cVLuojVIj oLLLujVI Jjljjj jljial y, ~i«~i jj-ij .jLaj J all J-lLilll jal J -a 1 u.L IxA 
^axaJ.1 ^L iifl 'i I <Ucl nln . I SjJiUoJ ^yaj* 1. n Lai <6 JcLliII oil nln. 11 

.< jftj l nl lj jajj.Mill I juA Jc. illjlLI liil.all jQVIlj .-.la.L I 

Jfa-ij JJ La. J jlj < Jatl jljtl J] 5jcLla,VI j-aljiiJI J u-aJLi J JjSj 
J^ aoll liiJaajj .phase transition (.gjJaJI Jj-a-lIL ^m.ijll jJ^jaLjxoll ^fl.a |V jfl a. 

L^-a-juui5 ii Jill oLaJaJU -v jiA— fa ralj Lajae. La <L-oJiia J £auljl aLlt.aj ^j J ail 
li l Lj. ji . 0 ... jL I ~ i t . n JLa-a J^lj ^g. lj . t . -a i „ij . A 5 jl I, 5 »J* 1./-1 Ja.lj jU^) aJjidl Ljjljj^a 
.(5JjLlil olajixLI iyA 4aijJ LjjLjjio JS JJjjjtu jl Sjjljj J . Ale ^...iiaj 

ijjuLuiVl ^yi vj J ia ^ a (JjLuj Jl jLJxll JjLiill £yt LJLJI La.jjll La lollcj 
oLjliLi :<-^o La~ui. L < La i ll ajjb Qj-tuilj . Lai ^5^.1 SjjJlU oLjill ^1 ^JLj 

. I 5li % « LijJjjj iJ L .i l — Lj-c.j o -a o ^yi — I^JI <aJ-^. Jt Ji jjLjj V ajj-ill 
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,‘h SLJ jalji! 1 (j i -^t m tJjill oLj£il JaLjjl jA Ijjb J.^.illj 
j_J-u»jail <—-> j l j 8 II I ^ 1 HJ JJ^VI SjLuJI vdtj ^j 1 "~J 

^ j>d m ) Lu» <£j^jll jjh ^ j-jlj ( ->o , . , i i.j yj_J» ^all Philip Anderson 

. \^VV jkLJ Jjjj SjjU> 

jl eUl {J li. ait 4 l r > % l *i ^all jaVl ,jA <Lcj_o_aJll Kj-nla-iJ ^Je. £jlall JL*~JLI j 

oVlaJI a .lj 4 .jjJj JjLou iJjj~>*i jl jlc jl iJjLui J-ijau jlc. j^lj tiUuj 

# 

a«La'u i . (g j» lall Jj^"II« iJ^ju L **ljl. ..Ilj <_uaJI iLu^lIj ^j .^stl 
iajljltl SaLj au^jjj «Uajljj JUjl pill ciLjj& j*-'** a| ^g j» LJI J^aoll ■*• »««■ ■ pLL f 

.<L>L-a ^Jc.1 “Liijj ^gjSl 4alija» 4-lajlj aj-4 

pLuijI j| 4 jIaVI uJ^aJlj CiljjallS < IfK Ifljfl 4fl_i n«ll oljuilllj Ci 

■ 4-» it -LJI CiVj&jlL I j dji < tm an -« lj -fl * (jSbOJ 4Jilji&iJI ^jlcJ 

aabj| iji Ig>a~ll jj aJjAJ ( g)» lall ~»*ill <jJ.of. £jjuij 4n«j Vli# jVI ^aalxuj 
i_iL 1I laA u& I jtjl*."*.... ^jJI 4c.jjjll <.jr.lI jJbjjJall j_‘ ■■■«*! Ill L^JjaI Jlall laA 
(uM^LJ o* JiLft . Uu ? ■» j* I A 1^441^ Jl^ UUJ llf I ' Jil I Alfl 

alSIL VJ V olj^Ull cuK ol) 'o'" *H 1$ <■<*»« i ^ jxfQll JaLul Sala oljjllj 
JaLu V I n‘ijj •«-» 5 ulaJLI Sjall VI Sja(JS jju in V I j£-4j . S ii La-ll o I jail 

4 vjl’i) . I a lino Sj iM t o oLojI* n <L| — jtU — I jg. aiflill I o I jail 

ftjjLaJLI OI jail jl gliluij jl lilt jljaaJI ujil Jalalil jjjLJI jl irt *i iV 

Jja»j ^ae <1U. li» vL.I *>■ > V (jj-a. u* «C»Lajl*ll JjIiiim .Uflfl (jAAall i j.iAajl 
■^j*v <,<«» jot 4 ft j a -fc 11 yi 4ll V] i ^SUirt aa. j-jL laA jl ^c-jj • JaLla jjj*G 

Sji itjiu Lulj dla JSjj i lOjI^i jfl (_^all Jajull llj^i L lali 

jlj Ti l laj mil Cjljj fjuJ&J JLojJLujL 4^jgJI (Jail j*Lii 1 l_d_aUalj jAVI t-fljDI 

JaLU Sjj J£ jl aj ioLojl»JU SaaLall o I jail dj Liu jl j^nj Ij£Laj i ld->A»i 
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. IjOi jJi j olallall L^iljU. £a j .Vl.llI jJjjLj CiljUJI Jjlaaj La^ < l^jljUi £_a jjjijil 
J1 i<i ftiVI CjLa.jJ j».j j a o jc. I ft ar. jail 6jj-aaj jkj j.ftll I j-A £j-Ju lii£ajj 

. Six degrees of separation oaJI 

ja1A..7iI 4jxu ‘ I IjjA ^Jakui jjlfi ijoxu jb clcjl ^a*<it La UH. 

JjVl <1 a_$U jaV I dlj Jjaa Oft iti jkaj <iu la jj I ■ .-■. flj— jjSVl — 

J_> 11 n — La I .< Ij ■<■»! a~i ui •-■*■« I j| iJjLftllj i ATi d“-~ ■ A j| J-u i lajLiaa 

(jjLjj I ftj^ . t ‘n ~*iK Jaa jt ^iLaib ^jaLLail <a^la li5 8 CilajJ — Jlull 
4xuaajj tjjiL City uij mu JaJU ja^juu < ijti <S_>JLa ^Jt La I ... I'iin% '? killj 

i,jy~'K Jaaj <AjXa ^jc. jjaVl | jaaj^ll I jjbj .. flj ■ ^>II j£jjaVl £^ftll jjiujj 

^jal J-Vim (j jaiK (Jj (ju la (jjitaJu jjjll (ja l-nt iVl jjt Cujaa.1 Ijl Ij&Aj 

jjiujjll jfi la jl <ftjft-kj IjjjI tijjlSLo jJX. iB | ^aj| Ir-ift a <j}Ij 

tillj 4jlfl jat lwn\ iti jJh <al .■»* * CjIxjJ i^la ^ilaull 

Cu S Ijl La ^ja )ll (U) 4 J oltilall i kill j ^ Objiall jaj .4liljL <1 jal 

kill I jl <£alxila isajja allal jA ^ja la jl£ Ja ‘(u-) ^ l^al Ja x i 1 j * jU jkic 

illllA jj I JjVj < LLiji Lj^ “ill 4*11 ^Lu t I JkJb J^lL jjA 

'(<->“) tillj jjt I Uiii ^Uj f La JjIfLa iU Loojm 

Lj'ni in La Jojjjj IjU. (£ji jl j .II Cy* 

JJ*II J*lj ( ja*\ i i i LL^aj uljcl ^al VJa. oA . 4JLaAjVI ja Cila.jJ Out ^jjSj 
( jj ««i j ll jAjll 4xia jaaja Y • • jl JUL jSJj ajlj ja jj£| ^uaoall 
jjiaa ja a ij£all ftlaVl jc (jjj^Joall laaljaa jJS kill jj < <ftti-r i . ll aj^jllj cl a mV I jSjaj 
(j rt-% i ti <alll J>a iK jl k_uSj i^JJaJI <JjJ 3 <nL>a <ju <aSj jlS jka. < jLuuVI 

C>m 5L Sji nf ^ijll ^lam Cil^lax ju«i '«J ft . IjSLlj ,jya.T <ala 6 ift jj kjjb jkj ftjcl jjjll 
'tt&i fkll*ll |_yft (jalill jljfta jl jjx (ji I^olja (juajk lj c.ifti ftjla u^>a (Jaola^ 
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Jajjli Jill 1 i A ^ <LlAI j Cj^I hi II jjdD JaAfl ^iiaa Lfi I jS Aj 

, j—-w . t. V J-S JLaJI 4 «j iU jj . li^jS pJajm jk.1 ja^ ui |JSj —- ■*■ 

jLuul JS l jju ^lll 4^Lwtl JLol£V CiLa>jJ C i“ i J7 lil^l I jj> (Jjjj jlj <jL* 
C^L^atl (£$J ^lill !^a [jjl « n~ i -^n u kij ei j m il I j$J 4JaJj . pJL*JI ^ 


. Lllu Lui Juljlll » .U.-.l 


( _jl]l oljlj-SJI jl ji Jjl > 1 in ill 1*1 ? o-Ull C/-J cLI j- t i- J j In ^ j n ai ^ojj 
— juaVI JUI — (jjjSij (jjjll ijlj-iVl J-iaj JLa. I f n^-^j ^./i.lnJ I L> AA -u 
iLu j.n <11 oLs>i*II ^yic. jjjjji j j^ti II lifi jjl iJIa. <j| — jjiaJI ijA tT® 

^1 jjt Jj*■ ■■■II jlj^Vl i^u JjL illi jj*il il l Ijjbj < jlj-sVI 1 4 i a cljLilj ^^III 

.4 i utt‘i ^iuaI I ^ylj <tiLuiaVL i^ualI Jklj <&JikJLI 

(5j-a»Vl jt-o^Ull jjx jj-t Lfl jjSj (ji — cilj l _ r lc. Sj^Lc — ol*. fl . ' . -j il j—jjj 
Jliil ^ '<~> al j_j.fi 5 jj_jjLlSoJIj .oIjIjjSJI jLkll 3 j>£> 1I 4-a.jJ Jj-» »Sj _> * 1I 

jLill j_ji jljiVl j^j L^-ij Jnl .A jj iti j-fc n - uU . j Ltua l( ] I jKi • Ls>L>-j 4 -jj^>LI 

^jjuj dij -> <V j-*l jjLSI _>kVI i_j_>LJI (jlc- l.j ■Aji'i j — ^- > > — jl>5 (£\ 

JiLi. Jj-o ^U^VI J-iij Ji y Vm i J llfij .fJS jk^lLc.^ Ijiia jljiVl 3ijS_>ll 

■>-.-> 5 JLJI OXA JLo J_ji _9 .. jJ>aJ £- a ■ uj Vj < JI jjV I C/J JjLilil j-ullll 

J^llll ■ iX jjSJ j J t ^I I jljJtVl t>U 4 ^j ~t . t ill oLoj U a l l 

iilill < j JOC, JiLk {ja (_jl <Ja 2 i I _i l -> o Jj Llll jjjlall jjlS La I j] jl_/£ll jlkll 

U i-v 11 S^xaJI 


Jklj ^jliJI Jjj I.til J_ J lA.i u ,jl 4 -JaJ.I oL 5 iL*Jl I. I-X-J " i J ■» ’ > (_f^ 

. g.^ jt SjLc a il.^tl .I.■ ■ Lfl (l ^LaJI ^juiaJI jc JLill J_jl| jj IlcJ i^al&il 
•gJ!i ^1 pill Jj-"~ 4iijS ^i jAa JI £y> Vjuj 4)UJI aifi J_ji <oljjJI <]>» 4 , nh~no 

.< a ~ I I I *1 n t . . 1 . aI I ^ ...^11 ^J 3 . IUI ^J| i_.| 11 j| I IIA JjiJ (jC till I i lifcj 
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o L .i jU Llill jjSj 4jljjJI .<Gl jj ^jli Jti.~ (jaaJaljjLa lgj| Sjj JS IJ& 

jl JLuill j **■ ■ iJjj-ula L^.‘>ii dlla (judj I u. a«. J*l£lLi * !**»■■■» 

ul i d l ji iu nj l jji l.'fl jj .4 fill ■% o CiLaIajI jjJj — I i'Ij ■■■<■ — j * ■*■" I j *■< *« « ■ 

l aii . ^ i l l JtL^u V Ci I ■ iijti llill (ja <jej n'j L n <4jlj j <c.j n-y n JS (_gl iVLa-aJ 

6j-A JjLui (j^j paramagnet 4.ji ujUl i» 1 1 jjlplL ,-> ■» ^11 Ijjh t_fljuj Sxsalj SjajS 

J^^fl jJJb l ( ] i rtlj ^»lj |jl ^jjUill 4jjljiie »j ■» 'oil 4j )jJI .-.I ... iLl’il I 

. Jifl> 1 1 ^ -ui jU l 'ti tl JlaJ.1 ^IjajL j*Vl 

‘ j j » n (jl j S - nja < jjuOJI djill cJjLjj La I jl <JLv Ll 

*jj JS Jijj <<dljAiVI (|>a CiIajJ CmJI 6JJC.LS juii lj%J4ij .lajjll »— ~ (jl 
JojIjxi <LL^All (jij t ^ Jijj ^JllIL ojj&j ■ Lfj Jaxijj oL^Vl ^ 

(jc. ^a.Lill Cu.iJil ll (> Sjjj joSl (^jLlll Jjjljll (jLS La IjLfl -■ .l.-~tl «... ^.11 Ciljj 
•Lal^jll (ji (^laSIl (jj l>jTi ■ n oLuJoIjill JS ,jU <4ja.jUJI SjljaJI 4a.jj 

jacijlid »(Li.u tU I ~i«n j _i i rtj ^li/i-ka lj ■ ..jLI*.« » Vla-a <JSS ■ .l.-«M ^ ■ ..^t l jJjjj 
U jit Jaj3 ,jjJI <LSlll k_ijXIJ jjjS Ja.lj u »jU I 'i« . «S pZ-h-tt Jajj ^ Ciljjll tiljLu 
^uaJf l^jjl J j t~j (jlll <Ja£j|l if Aj <($jjlall JjauJI ‘U rtflij Lul j I j $ -yjj Ciljjll JS 

•(jidaliLa ^Jj uLdl 

JjLiiuj J..a.»" l (ji (_ r L 4 l n_i .. I il l SjSAll *jA Jjj iU~i ,jS-aJ Jj* ... 

g . n ~ i ?' 1 



* JJ» <<i CiluulallLaS j-uull ,jl (jj*Lw (j*i i Ijii.ir dlj £jli cJj fjj 

(j^fl Cy^-\3 (J I - 0i.m II ol jj L/J-odl Cil j 4 _t m l j mi l |\j~i l f^j j (ji (jj-illAj A^i| JSiti) 
Cj-ojII ^jlj jl jLuaJI ^ I aJ. 1 JS |>n n Lfllo ^jlll i_fljjkll v SitiSlml 

5JlaJ I nl^ VI ’yilSU jA Ij-Aj i<TUA|I ^IL LiatjU. IjuLa ■ ■—J~ ■ ■■ * dlj (j] I aXJ 

5 ljlio 4I-1J..1J CiLajlola Ciljjll (jl )LU jojliu Lajj mjUl it 11 1 JalI Jj- ~H 
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oIjilL ^ jjj^Aj - ^ *~ ui? 

j&jj Lul jA ^ 4 ILi <d n j 11 d La ill 1 1JA jSklj .jjjSj Ui njl I.^Xj-h-u ^J-QJ SL^w 

jl ^yJc. .(cjIjUI jl) j-u-JI <1 1 in‘ilL ^j ■ U-j I1 Aj_o^a SojjJj d j .^.1 ^JLc LtA 

l^aljA ^lj Ljlali »lllu£ Lftjaj jl (jl~i~^'i) Ljj| jj 1 ]^i«iTi ^jlhJaLuulL Omul oljUll 


i d ■ ■ ...Ll*.« 11 


ffcjj i_iyu)l 'ji llA lHI au 1 I jLu jKl jj ILj jl ^u&ia 

.d iftlall 4 1 -»» LJI j_n J^jju ^u| ^Aj idiwLuJI 


ju (_gjAj_x. JjLs — JjSlj JSL — ell i j 9 <_}u£l Jj ■ ^ ° ~ ■ 4 uua»lill 6UA (jikfllulB 
d t ■■fl’t 1 jaJuj dul j * jl <6^ Sjljl jl 1 n£tU « lUull di^lj juA ^ *1 Ij oljUll 

ULuui JuaJI jl jja. .oljull £mj ^ dJj 16 j,_udrw> JUuxj j« jAj <GljljS 

. jVI l^-i-d dljljj jSLou La ilJtugA (JJU Lufl itliliiild Ufl *a AjaJI SjljVI 

<‘iA ,'i (_>uliV 4 uC.l w . dJ I jLoaVIu S 1»-I^a . La AidaJj ^jull SjUl jl 
jvj-jj jl djjj fl a i < juiL uj j » “ ' ^ 1 !-« £ ■ £ iSjUL »j £jLii (j-® 

ja «~t I'fjjj} £A^u> j-a ii/JI j nflIL t i»lo Jmln i i o'i^ Ijj I q J fl jl^iVl 

Sjj-ut yjfc J^uxAll dlj 0 . ..1 * ^^ a 1 J1 . ■ I 1 jl O^j >aVI dj >JLI piJdla .11 j l j* 
I ** al I a A j * xiAjUd * jvj H UoL&J j^Uk^iuwai ^juLllLi i^Ji A fll oI j 

I j 9 > 11 <LSj^ J «* J&ui^ll ju^l Jo Liu j. gjri i mj . Jj jJ m^ l £jL£ jjJ ut-ua jll 

. UL I^ ‘if. ^.irtliTuii 

dJliA jl ^Jc. • LI_A jj d ‘" -V jjjJall £ jUuJt la Liu] I ill j -vTi i- ti^ jVI lArk ^lj uJjl 

jl jVI JtaJi .,jAJu]l Ij I JaL3jll jta. I iAjI jJ-aJlj jLuall ^1 oL^_>>j 

I j ‘it i i»l j ix 1 V 4 f j 1 U a J 1 I t ^ 1 1 \ ^^lll I** I a * II a j q 1 «-i 11 dJJt kill I ,i ill m i 

Lx I ixili J^ A ~ duK lul La — iaLAllI d£jx J j ^ a ja — j t~k 1 jl il ia 1 UJ J J^U 1 LuLl 
jJjLlUI CiI jl (CjIjuJLS alja. j I *j a * i (JLaj ^1 (JaIc. jlLS <j| jc. >1 IA tt ) 
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Cljj-jj (jl - I jjJc. — U~l n i l jj vJllAj llfi j at a ~j lj IA XJ £_o ^JoiLlj 

^u,Laa (jyJLaJI LiK (j>~fil n~ n CiljjJlj ,_j»jLlJI llSj^a. jJjlui jl i jj-LlI 
(j vij l atl l llKj .|^aiLuij^|l jdtjutL jl <L^jic pill dj*a~H * >*l m!I■ Lai ^UajjVI 
(Jijuufj J-a.J -0 al—all (J J» Lxaj_aX. ljLj_ui ^ylsuj .diffusion JJUiJL 1 -ij-xj 

IIAj • (lA^ (j- 0 ^UalWI f ,j-a I i<*» *i dliA (jl j ■ <~ 

.<KLUI. ,_)uij I_ 4 J I rtn — ^aJI Jjtj ij^JI — (fulfill its ,jj . Ai.^all 

< 1 » « iL» i LijjJ jl v_kA jtl Cil*al%I lj f£ )» laJI j «•»~H <J*| ,„ ft ^\\ ^jVI »»*>!« 

<L _n . A al l a jjb li tf k j aJaj — Joli LjjjjLa. f_a j.xfrt ~itl L$la JjLilj .-.I »J U'.l I ( j_ 0 
oLuj^ic al j^SJI <a.jjl <CLu<l jj jLI Ernest Ising gjjjJ <aLj»ill ^ 

(jJc. 4-j_ilgl a i ) i /a t (jA^jj (jl ^Urmiil 4jJlia e^uulj ■ (jjj »fiall ^j v^JI 

oLaj-ta-JJ (j« <LuLJI ala ^a .oljjll u* OjSa La Ijll .^jj-olll 11 a ^ (Si^ 0 

J fa jl - Lulj - Lfl j -l c . Jaaluill (j-aJJ itjaLua Cil mjlalii nS 

JLoV ‘t.jj. la ^jJbllaJI < %jVill ala cllS . ^jLUL >■ <-- ■ I jlull ■ «.t l 

<j| Lfle- (£yJ»JI j j »■■ 0~i ^ JaU ,jlS ^Ul igjjjj] 

. a I j a jSjll 4a.jj (yJc <J jir»-v iaj eLjafli I 4iiiljJ (jc - 4LLal LjaI . ^ 1 

» l ““ I U“S^ on ‘ L-oLc (jaj i t i f J-al .1 « 18 .. JcLaJI ^_uu jyjjj_ll (jLS jtSj 
cSJ 1 * 1 M ,,a tr“ oljjll (ja (jJ) cijJii I jl villi - JjLui ituaj ^ - Lare onsager 
C*La.jJ (£jl (fjjlo till!* ,‘| _ .-.IajU'.I I <JmL„ ^ VjJ _ (jjJ*j j^j 

.c L v a -t S II Jjjj SjjLaa jp^Luuj! yjfc ally <<jUSJI <Ui Lu <Laa_LHU 

O* Jl* (jA ( / > lal Laa i-jykll oVjaJllI Jla-a ijij-v ill OjAjjl (jjaJI dlj jlaj 
■j'lfmjjil ^La m In i rt (ja <«uyi (jAxJ Jyj jjljA. jvly <yA>JI oUUuSVI 
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fj& 4| A jU — *1 111 I J-iil (ju Lj I Uljl |4 I AJ AjJl 6 J 1.1. itl 4\ Aj I r. (Jljjjj 

4 lAl A lA 8 £ullj ,j no go £^jj (jj oLAjjLIj 4j i »Ja-ll CiVja.,111 

CiLldj-aJll Jj_o £jj Jj-i gjjjjl 4 7 ~'J ■ I () *ij t t JjluJI i^yt> Ltljil .'-it »luii 
jj!u Laj .(ilia ill nil nil) Jiklj JAJ Jji oVjst! <j-o La 4j| ^^ic. i<uLhaSVI 

(jjjJJU (_j|J pLjj 1 nil jji i lll jS> jtLc (j» j» la JjjLu ^ j^ai <j| 1 _fl» .till 

41t.r-fc. ^jjl ^-jj n‘»ll j_fi (_g j ~ 1 n 0 a I iaJVI I ' j I AjajII cL'liI mVlj 

jLi_i ^)f Jjaqi alilj 6 La Jj-vu giill J ftl MM lij| 4iiia.J ^Ikjli^a (jl£ j t 1m'ljl 

.<G3lj jL*j| Ij jjj^JI ij^j ,j| JjloJL ^lA'a'i 

Cjljjil ui j jJI ■‘IiI^aI . S4 jil 1111 VI .-.I « a ~ 11. |jjs (JS 5JiULa ijjilj 

jaj 1 Lttij Lilt Lt^j ij&l !j iti ^ Jj 6j.> i nn .~.l . ...Ul *.« V a all ...II .-.I ajU'. t 1 1 

jLuuVf ijA . 4-11 a II ^ * - “i I (J ~v ft^Lo I ia> 1 iCiljjtl ( 2 h° I 1 0 a * j • *-* 

.^JIjjjJIIj iaiLaJLI :^a~! t 1 1 jjjjLi-a. Ljj-J jjl (jia^iilj -4 j . ..I j ■ ..II 4jijljjj 

LaJblj^vj Jjjj :£>GlL. Jjj (jiuJollil ^LujjVI (JjLail LaJb QuJLaJI £juLa jjjtluJj 

J&ILa (jutljl.1 !^a 1 1 A 1 1 ^I £/j>jll jtic.1 la|j) jLuull (£ja.Vl ijuJI 

jjLaLaaVI La_i iUlmll £jLi.J 4 U li ni l JiJj ^J| tlV I j_ii » ~i (jj (jjjj aj ■.. 

. ( “U-u Lu.i l I l jJi <'«»! jSVl 

^j»Ual 'v - jIjjVI ji*i«i 1 $ jg ." 1 tSu 4JLa» ^J9 ^t-aJLaJLI ,‘i q£j I a LajAt ijjVlj 

(Jj. -vtj .n n i_ajjia 4 jI JJ 9 : Jlduu Lul ^>Ajj-fll (j^lj . (jol I j ij 111 ^y, j^VI ( _ > A»_i]lj 
^li'yil L 4 J JhhjI uill 4-v 1 V 1 II l ‘i~ ii. t i al - ia III Jjj'un ?)t!La 4 jJ I ji ill I t—j^uo jljiiVl JS 
J _0 a ...I .. ..II 4 jj» Jji (JS 1^,1 - 1 .1 j~ij £ua. IkLiull 4 jLL ^-ala. a 111 jJ (jl5[ Iji 4l| 
a LuJ juait jjl (JLaIa.1 ^ya Lai i^a.] jiia in ^gi ^a Jaid 4l (jjjLv i_ijSl 
Slj til ( ' f J& ijfyaC.ja LajJ <<jjlj 4 j1IjjjJ ljj| J aaaj <4la^U ^Ijjjl 

i4 flj irtjj (Jfl mi » Ijll J till I j ^a~ 1 11 (jLfl < lljb i^yoj .(^jtlLflLaJLI jau Jj-tj ^u_a 
6 J 1 n t (_jjll LiULI ^ n ~I -v-a jJi ^ n “ 11 11 Ij-A (JLj .4 inAjll jjjj CiV^J~t~l 4 j JuvjjVj 
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ijuuj-d •‘LaIIjjoJJI ijc. . h jl l jijuM £a~ n jAj (')Goodfellas «*» ...tl ^jJI 

■» jAs (u“J ! jN JS u» 1 j) capo di tutti capi jj-<H Lilli 
(jl• LaJbjji. i^i .U'ii U Ijjlij (JaSi <ull uijjj] jxc. VI 6j_oljl 

• (jLaVl jkUalll li-fl j-iauVj . Ij^a. jdflj «L14I (jujill jSL JLeuVL Lfl jjJj 

- (j^ SjJjil (JMj'jH Ch* 4 ;^LjaVI <Lj£jll oljjLaJ.1 £laj <i| .±ij -y _ 

JcL ai i ^ ,jj»j . l^lilj Lilli J».lj jji jljiliul ^Ij vjlj SjiLfc <Gj Jj 

«l^S^Lu ,ji ,juj-ola jjjil J\ J^La (5 j>Jo Jj-all JS& Lilli ,_>AjJLu ji JLola.I S.u£j 
P ^L*JI a 1 1 ,j* LLij 4 %j*ii jl^oi (jl jl i^lu IjUa Lif.j • ■-»-"* jjlS 

Jji j j il 'il l JjL^; (jl Jji I i*t i l Li I i ii itill jjjil (jaj .(jin lol^aJI jl 

• J-a.ljll JJ. i ll ^ A "1 •> 1 1 <^i ^j^loJI Jj-a-lll iliXaJ ,ji (jjHI (ja_i «j^l 

ijLajV llo VS (jl l _iiji- i. (j uj l a . ^ijkll jjjjjs (juL ^oja £_i_> (J xiljjl jJLaJlj 
Cl la LSj .^aal ^Jlxil jl^uu (J ■ i 1 I (j* L 4il La£ <Jaia (jf* ~-l I <jljj^. V] 
(jjjil i-ijLdlj p lijjuaVIj <JjLlII Jtu-t>— n jji LijL-n SjjIj jIuL SjLc -Jjj --■ Lui 

.jaaw X • • ^llja ^J| < LilSk UaLljl Jaujl 

^.i i» oi> a iVI (juLVl £a Lfl. ua . Vt ^jlll LjUnLi.ljl j.uc (jLi <j_oVl ^alj fjij 
Ui>^VI (jo fljfifi Lljtl L>Bjaj (jjjil (juLII jj«a < (jAuVl (jjjlall £jjji |uaL i_ijjuL 

Ljjli iijj ^ . i . 'i~ i (jjjxajl (juLo 4 1 mi llj <<uLJi <ii j^ijju (j*a (juLII jxc. t j^ Ji] 

. I—ill i_.L£il ^ji aLj^j (^illj i-ijj-aJI jlj£S (^Jaj (jciLUl i_ajjj ,%»1 LSI I ^il.i.t-o 
CiliVLdl (_^jJ (jullll jjx. jt iti i_aJL cili^lc. (£jJ (juLII jjc. ( J]L . jflSl 5ijjj 

iJ La 1 "k I (JJL Sj-jj-»JI oLa^LJI. taJ (juLlVlj . Sj—a jjjjl* < jlj~aI ^j ■*■«» 

(_fi <ljljjll <L>kjl to Uia i JLal. -fc l J J Ll-a Jaaj <U*lLua^aVI 4-uallII ^j_» 

.LjJLlVI 4iill 

UalilLI ft_u_^all oLjl . .a r (£UaV * ;*; s *■ * ■■*»“ jA. \ • ^.Lc gjjl |J Suj_ai - !■» : GOOdfSildS (\) 

jill) • t^ il fe (■ liAfl ll I^A.Vi Jm 
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tiiLkA i4_loaVI Jjli j vliU^laJI jjx. IJ_ft jujU >11 ^je 

JjLLa jjjlj dlliiij . I 'I-vja jl Lj5 (juliVl £« (JjLull jjLjll jj« (JjLa jljLa 
jl~ao £j^oj ifAi jianill jJlaJI 4 ^i<?m 1,1a ^ kj .ujj >( ja( 2 (jn-%tfi SjLiaj 4lLuaa jjfi. 
i,_)^jjiil 4_jwujj ££4 1 n*i i~>i 8 . U1L !_ya l^aV I jIjjiTi! i&jjui c Ijj <iill_3 4i£i^l I jjfc 
dljJjl jj£ J-4^l^ jv^il (jl l*ii tn ~w j i j ir . Lulj_l % <_>j2l (jJI 4fcj i nij ajLc. <kJI j hi 111 

i_ULUill liflJj .Lulj (j£La| ^J| JLSjjVL gjuiii Lu <<L_}k jjljjJa <kjj (jljjaJI 

.jjLiuVI JjSj jS jjUll <ial£ll oLujjjill £l_jj| jjjlliJI Ijjjliil IjjjS 1‘iSJaj 

jjl - I ti4 (jt jl <_>l^ua ,j£ <■ l^xu _ (juljJI (jA*j J-fl-*i JJ I jUL jJalj jVI Lc.J 
,^UI (^_fl ■"■*»»j Sjjj Ll (j* jjSIj l i« A*i-% o _ jja*ii iij . CijJ-C. jS Ljt-Oj kl I 6 j< 111 

Jia I jv~ -aVI eLok (jAu ta *«j . 4 AjLlu Uliljli; ^jjll 4jt 111/ill Sjjlll (Jio 

I*~l« ~ «• Jjjj i fl j^uu <_JjjJI oLajkll 4 ^jit (jI Manuel castells jl*i ml 5 > JjjjLa 

45 JaLa jSjjjij . JjiLLV I ^Jc. jyjlHI u& UuLai ijUJi a .l., <i Ji j-o jjSIj l&oC. j-Ll CiVjaaJ 
4 fljjltfl ^j..a«> Lfll ^LaJLa .1 ^Jl a 5 i 4 j| juc._) , 4 jJLuJI Lj^kll CiVj v ill Sj^fl (jk 

*11 ■"■! « -v 11 ( jS j ,< a -.ll l*.*.C«j (iUj jj ■ •• Q ~jj ^*1 .j . all I j « y » ^lill 4 1i ALjII 

oVLuaji-i Lo j Q*i (JllA lj ki 4Ijjifl 0 i lfl*»«j^t» u& 4jU1I 4jI-v » Cikol&a^ 
jlSiVl JIaojI 'JLt Ijk g.<.iil“tl Lilfl i_ljS CF^ 3 *J >Si • Ml 4J lj l 11 SjjJji 

■-■I « j.~^. /. a .I i ln Aj“a|j jjiLc. liltjl . LiLaii Ijujj <_aLc 4 fliAj .-.VI 

-aL^JlIf LlL _ Ijjb ifkjj ■ jj jJL jlki jj-fl S 1< Irtu l.gVii oVLiilVI C^*iL5a 

f“* 0*J I f*»l *j * »* --■! »»*A «ll (jl (J k . Ljj 4* y \ i n oljiii <11 ml 

- ^aII Liau^il - ^Lalduu (JauI <i£l) JLla.VI >lja 1 jkJI jU Jjflil JkjVl Jail 

CiLajIatl <^i it» <L-ajC.j Vjk jjLuu (jl - jljJaL <^(jJLI 4jj2^II ^olill (Jj^aIIj 
. llajl (jj (^AfthU i$\i - - Jka^Vij * l«~H ti ll ta »■ 4 jJLUJI 
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\->ll 11 j| yvak l jh i 4.util 5jSLJI ■-■!««*11 cul£ 

•d&^o iiljli jljJaL jjjj jjajji. jj i «<■>!! jJUll oKi iti ■ 'j'^ j-*“ 

Jjxi Lftii.-k U.. Al l. lia iiJajj I^ik.1 Jji £_o j-ullll JjLii ,j| fj ■» Jji JS £'■“ 
I_sljlal J^l (JSiVi jl 51 LojlII ^jlaj Jj .JLoJJ j . VI n~ *lI jj^i <j|qJall ■-•Vj-*.~H 
ajJfi-j ^ i lnl L Ij—^Jj J_Sl yl-Sfc jl ,jl^_j l A f ^ j^LVI LfijJa (jJI Sjjj-aJtll 

. |‘u n ~«i, r, JI <•> I ‘ir ^ic. 


jLoeu gt-a^La ( jc. g r ntflj La IjuS C 1 L 05 WI 5jjJai e j.A ^ -~^ 11 J-l -^~j 

uLuIul t j 1 a ipLojl a JLI <L^ki <_*J ^Jc ■ q j * " 11 d i a a | ^j*g La .ol >j ill 

■1 *^ 1 iI j .5jjXa. JJa i_ii 1 nt <laullj SjJtiLill LajQI ) jA».i jtg a lj t_i a ■ oj . LAjULJ 

Cif j ajjLu-a Jjlallo ^.j^ll L^j fill -Jl jujltAi] ~ » jkjj-ili 

yuSjj-oVIj ><t—iLu^Ul_) Oil 1111 VI ^l^usVl (Sj\) (_)<"> 1 ill J>-Q JSJ OLa^ Sj-Uv-n 
JpJ I 4i jA-k iti J£La^ <LlA^A 4 IoJLm 4 ip^jj jwi.4 I IjJb j | w-».A Ij^J | J . Jj i ail I 

^ill <* All J^ja LlA ^j-oj <|g I itij I a A 4 Alala 5 jI l&Lai ^1.1 n Jj| 

0 

Lfi-Aj < 4 i £ i , ft j U <jLa^Vlj ? QUj fcftliJI ^ya <- 0 ^^, <jl LflJal n"mil ^yQ ^aLIaV 

6J-4 Jl® ^Tu j3 5 JIjjjJj la^Lflj oLul^l I j5£l { Jl^i : ^_a glluii gjjxil 
J j^H I 4 j Luij IjJh ft ljjuj jijjiti illJ Mill I ^j- 0 LJI 

• |_^0 1 


JT Jj-ca JiiLcu <JaLmJI ^JL gjJjuut JaJLL ml *jvAj-A~ll Sl^LaJLj 

4jl itbSLoj >^UA ol j 4^i*ti Jjaj : LajLui Lax jtalaliUI ^jjJall 

<iLJ Lfljljx LaLoIjI La IjLfl .<Lulj 4 mC S j^ uxi 0 I Jj p 1 iAu La La L^Jb^A 

11 Jlix ^lAflV Uktl A,nj LJI J^J Jj-oj LfjLfl .o l » n~i-%t l 

JS 6 jjX i rt ll ol ... j l n l 'ii I I 4 j»jJ 53 W..I--V .J -Kll oljjil Ojuamj <IL^ I j-A 

( i ‘‘\y ^ "\j' *l^~l 

gi I t j t i ^iaj -f-jj .. t i .. ’i ll J j 1-1 j > 8j ^ (SJ~* Kj nl'ijjJI jjl JjVI l*n If. 

:4jjVI aj£.lill 
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ojJbLuiLt I jLa t L^ijU. ■ l^Jja. _ d <Ufl J£j - ^ ° <L| jUi* 

jl £j-aljJI jjtj <jij jlSa Jjajj jl jjftluI Ifilft ^ ftf,^ jLjl lj oljlaJI j-a 
4-*-laft JS oS j a1 Ijj ^ 11 ^jj i u ill jjJj 'j * J “■ ■ QjU ■! I i<Vn II — ‘“H 4 "-j" 

. (ilia i flt*i-k/> jjl olj L^j IjU. jj> 6-Aa.lj jl JjaJL 

jjJ&le ja j^Ia. _ jJjj <j| giLti L$-a-i5 I Mai ft 1 .1 oils -Jla. *U*I Lf Jc. 

JiiL. LjjjJL lj_Aj a ftii ~k ^ ,*1J ja tllilj-i.a JS jlS Ijj V] -‘lj a~* jl tllil _ <LLiil 

IS^ 4il (7 A>" U* li* A J L *J •j k AJ ‘ “i " fra-la t -0 jjJ] *J«_‘ jU Sj^uajj 

jl—*i ilh° <JT jj-Aiil I jA Jii—e .(g jft la Jj—OJ wftLS JjLxu—a j_uLi jAjI 

(^jll v_.jiu.Vl (Jili n l, a $3 a -JJ l-l-ajj jl l jic. jtijj jian jl <J_1 Lu_LI oI jjjlllI 

(jSLan <Lji.l jla ^jjLill jSj^) Lj u-»ir cJ-uuLaJLa ^ilj ■ » £ jj-ai ^ jlIj-taJI <J 
•(cSji ^ 3 JU 3 ^* g^jjl CA>" U* (pi - *^Ull -A*jJJ Libia. _ jjJxJI Jjflj < jjJJU lj aljj 
. itJLull oLajlxLI jl _ l X a (jJi dij (jj j-t S ft ~ .ll <,»_t 1 tr>lI £_o Lfll i nil JjjLJI jjSlj 

oLajLdl jj l. i . a (J j l ftl l oJLjb jLS i<Lal imII ^■ —j all 51 La. . d - > I. ~-V| <ULaJI 
- ^ t - i ftl Lft) LfrijLa. jljll (jlc. JV J~i m VI 1_|« I/.J S-l_alj 4 ft In ft ^jJJ jjailLti -il.tl .~ll 
( j <• » ft l (jij <Jj l .il l OI—a jI«1 1 tjjutxt JLa- <j| ^Lc ,^4_jaj_o jJ-C . Lii-Alj-i-fll ^xS-vi 
JVjlu.VI Sja-lj < ■ I mfll jlaill ill.Snj ( ^x-xft VI jtjjLuall j ^aiaJLl LftJjia. 
< L$ic I n . 1 a~i (jill ^ja-Vl ijjjkll oVja-ill £_o Lai . L^j 4jaxaJll ^ >-.ftlI Liij ,jj ^^Le. 
^ jj-ai.tl I ^aiaJ. I (jlLu (jsj jj - t i l n a ^ l<~ <JVj ^ja-Vl (j-ft <ljLill oLajLLLft 
fjl .( I Jaj-a L-C-Laa. LSjLu ijli-n I n‘n a i<fta-i.a 5JLa ^ft Cil i ujlilift o <JLa. Jxoj jl 
( j» nj ijanl jl Lujuj jt-aiLmft <^ rj a < <i Jtai ^ic. Jaxuall ^r iljiti ^jjai Cijrji-ml La 
Ja-I J a~ i fj] iJ le. < ft jijJaj ^ini Jj <<_n .i a ft ^j_uaixJI jtjj-ili"til (^Jt <JLjJLj ji 

OjjiIjJ jSaj (^jSftll jl jtI a* aVI j| ,_gjl >/i~ftVI j| -I j. ..II JL-aftiVLa «^n~i.>,l I 

. .(jlajl 1 olj (j-L L u u tui d 4 ft j 
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JSL «■ ■ jj| jjr LIa ■-•!« a"-. 11 t-■ ■■■' lliU .. fll 

JI jtni ^. in ll ^lc Ijjjji la£J idlj jjJfl (/-£u ^lj .dSjS-.ll ^talac jja Lau 

j i /iif Jlj i iiII Ijjb jjj S ^ U«~. ^.n /> jjj ttjjll £jjjj La :4 j(JLU I- * • -j 

.(jVI 1 j i t i g ljj yjll ^jeLukVI jinl'nIL i^jLuII <__iL jJ I aliiflli ^Jl ajxlill 

J-aJI Liaj j i ii iLulj jvtjl Lafa iCjLojLlU jJi ^a.I^a JS (juLuil jl£ Ijl 

j i ii fl l jjjc.Jj iVj pAj :4 jI_ 3>VI S^nl%l I Jjklj Sa mII jjfc oLttj laII j^a JxaVl 

LU.VI Vji 

oVLlda.VI £ajy ^ic. Lkaj _ J fcftaubui JlaVl JaJl ,‘i a jLii Cl LajUaj iji^i’l Laj'if. 
Jjjjjll liA ^ nil xllj * ( _ r ^>5LJI jl ^ Wi ll jl ^jujLa. 

JAa.V ,ja J 3 I i^UVl l{ j-ALjJI karl Friedrich Gauss ^jLa. jiijjjLiji JjLS ^u>L 
Ciljjjl oLjjjj ^jju Jlall J»| II ^Lu ,<UjJall ^ J^aLuJI ^juijiljll £_ijjlll ^jiw 
Ja^uj <L a -i. » Cilj itjjju Cl IjiJI I .‘ij -.~~a i^jL-a. LLflj jUtil ( jA 

oLj .ui _ 4-jj l i.iia o j£lj - (J-fll jlj-c .1 dj -wTi LaS <(<_uL2Ji jJLa 0 • • JjJjj 

LJS I 8 J ni ji ^ill CiljjJI JXa jjjjui JjJLu jntl'iljj .£ 1 /^ • «1 • • |ju La 

f M l jA liWjj . ii/ja 0 • * 4fijaui JjUaj Jjfc liHJ LjSj^kj 

.(jujiLJI (J5vitii Ijniti Iku -I* — * - jaL ^jll 

d- L ta -J I (ji jjIj Jj <jujL JJjijj ClL «.a.~ira il <^Jlc ^ SjjjJI £jjjj JjjjVj 
JJ a L Lio ^4 <<UliD Jjn<i p I jail JI JJc jl w *** *1* iLkuil lijild 

^ 0^° jklaxa «(_>ujLa. J-ijjll Uuj Sjjall £ajjj <jl£ jlj 

- Cmulj j* jiillj a I jail j — I yjaa <LtL Cilil^AjI £-a .. °. ^~* 11 

<<LJj_ Ai iJ| doX.j jj.t J I CakiVl . J jx» La ^ l«l i-» dll^JI ■ a..^lt 

.JjLJI ^AuijwJI jLiiVI JLJI jjlS La£ 
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jVjJ (jjJl utSillal J Lola. I jli Ijli J-ijjlII j^jUs (jjl t£jjL (jfl j-a 

jaliU knall* jA I jjb SjVjJ i_sJV tilS^Lial Jtal-».l (ja t_ifVI ^If- lja.lj .‘Iflj 

. j»jla ^.ia JS lillaj J>LJI (_£JJ 4jLo tillLs jli Ijl .^^-uiVl , jy jLi <_ilc. 

.jVj j N • • • ^jjl iti i_aiI <jL> Jlj^a ijijj 

jji <uiLiJI LUVI jj .ctl:i< j-aVl (ji <_L*JI <jjj_a JjLu llc.j 
SjjIL ^jle. IjjlL» jjj» oj a.~J LLaVI uijc .1 ^yjjl jl) iV aJi ,j| llm jj ,jl lu 
Jjjlll J ■ ■ ■ ■ Q~ 11 j| jJjjj ,(oLijI tflJiVI Jjjj Sjjla. uLuV ^1^pl] 4^aJLn 
SjLuc. fi IJj jj£| jviij ^jill : <Uj£ll ^pi l^ltlua jiu jjlll SjcLill jA 
4jl.a.C JiLi. ,jjj Jj i<jj1<i« -t. 4 j I a f. JV-a. jja SjjjII jjJj uSLajV ajjol I 

(jjila-i jja (jfu ijy all ill jjj <jv$a Ijjjj jLjjl JjLiiii jj£| (jjSLu 

t4 Ui'tll (juOj (ja Jill IJj Ijl • Lf i-uVl ^i^ LLII 4-Jc. J 3 .I nij Lu (jjiluV (jaj 

(j-® yj j “ < ^ j.t A j u jjl iui) tj«lj-ll c*Ijjj jji > iiik ll ^pjl j i ti «l l Jj^ll (jli 
.iLa.1 jl ^La.lc. (j| Lola. ^t-i.iA~t_w»i jttrl > Lniu <<jjI 4j1UI JjljjVl 

julilli •• ^pL ? pi 1 vail jjjjjj CiLajllJll (jU <U)lx 4_u jiul (jl Ijjb a \tj Jjs 

LfrijijSLi qI5> i 4till jja <-C.jny JV-a. ,ja Jj «._n .1 a i ^ j <ufl*»U |_>uJ ju^jljjj (j jiaj 
jauu) <JjLlLI jtl n~i >VI jj.Yl.llI .4jc.Lua.VI oLlVI ^Ijll JS |juj-t*i nu 

ila Jjul ^plj 4..a.j.fl )_»« .<11 ^jd ala-VI till j^JIj .^ alal I (jlijl Ji { jJ\ (^jljjJL 

.S jjaj oljii JVa Jjiu 4j| laS 

(jl 4jjLujJI oLLuJj ^-aaJI 4jir>l*t CjlajlxaJJ jji (jl J-flju Vl I j-A 
J2 CiLajlaJL (^jjlsJI ^aail <( jt la~nti-n ijujja ^pi 5IjlaJLI oLc.jlxJ.1 Siua-a-o (£jLuu 
^ia.1 Ijjj . (o^iLi Lujjiil Jiiiil dJlill t_iLil (_pi tilij l‘ilnt*tiil) Ijjflla I n ^ j i > 1 Itja. 
^pjLjjill (ji . jjtV ,‘iuLuti (juLia jj 5 oLojlxail gutall ,jtjLill (jli <(_JjacJI ^ nail 

4JX.LS jjujj jja jJb ConstantinoTsallis ,j«jJLuijyiml*. l i\j& (pljjl_>JI 
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itj^j eLjjJll |jl S^LuaJI ^ nvll aXcLll 6<>JI ^irtvtV Ijllj ,6±A I ^aaII 

■ Lulj iLuLua 5 QyLlU i I njjjljS-o £-oa. jlu V l| jjlr Sjjlc jujjll j»J 

lULLS jjUll 'I •-»~aVI ^ cJxUJI SjLj axcLil ^j-i.1 jJii axcj . 1 g ».1 til 

,jl£ ,j^ JjiLijV JiiLaJI j o l i*iI I ,j_jiL5 ,jl jl <11 a (j Ab I m (ja Loj 

tJj ffj ‘(^jL aj_H JJX.J ^XC llA jaXcILa X-Q-Slj) j> J f . (ja Lfljl j -i-~ - m l (j ^ - ft l I (ja 

.(4i ‘LuLjafl Jjl>» (^iVj 

4 I .Xll l <||jJ| I J 1 ■•*• * fli j|j |,*1 ajl ■* SI J t A J 1 r <ljL*_n LIaJU-miILi I jl 
^gjy a-LI «_uLaJI |XS ^IaJ jU ,jaj ^■ -V I jjjli j j mi* 1 ‘i‘i^ojfl ( iLJLjajU 

CiL^kll 4jjkj ^Uu jJB - “Ui ajjlll £jjjj J-4|J - (_ycLaj-».VI j IjSiuiV Ij «il IjxJ I ,_yfl 
_ j i Ci ~iIL _ Lgjli « I.ia’i <Ujl_*_a 2 . i a. ~. ,.H <IjL*JU jSj jJ I jlj «< Uj mj ll 

. Ujj <GJj(ju> 

j!Sl Jjjj ^Jjxui CiLojixLI j j -TiC . (2jI ^LaixVI-aLolc ,jA»j 

ijjSlojV (jaj /nfiloj ,jo Qu SjxaII (j oj l al *a JS a La. <Ua ^ 3j3 Vue 

Jxlll ,ja 4*^. I i . <LLjj JJ ^ifliun XXaJI juibII (jl ^g aM iu l lI (ja (*ni a.1 jacjaj 

CiVjX a ^Lijjl Jj-a iJj 'i <4 1 JS Jjla. (jo <jX5_JI oLala-o (J ( g)fr lalI 

(ja (Jiulj ,^J| «(_>AjVI «J.L*JI uLj^flj nfjMtj I < ;K» il l < >4.» <ajj_aJI 

jUtj - lxa.1 j \jja I (j| VI iJjiluJil LI <‘i iL Lac. CiL)ltll <Jjtj Ij jiL ,jl jtajll 
Ljj^a~. oijjl (jJLail jJjLuil CiVLojVI jLjjLi . £jjjll _ dUj 

Ciljji~l < ja£l (jjSi ijiSl 4jlj. I I Jaolju ^'■sa . Ciljljill li jl L lj 

.^jLu (^i - 5Ll..m - OLa^Ull JjLj a yian 1 ‘GcLo 

(jcj I '.*. ~.ll • . (j| (jo (ji-L-llI I ijlii aJj j 111 jLul (yi Lux.jLo IjIj 

jjduiail uLa ■—Mj (jl .jJjj LaSj - (Jj fl~i ml La itejdull joiii CiLa jU nil 

. LlAjI ^juVl iXc (jl Jj iLll 
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. 4 oh-* 1 I 4 >* Li*j ifll lj 4 i -^j l jnl lj 4 « r 1 w t"h.V I CjLa^lxll > 9 Lul^ j jj 

•.JjLuall liaJjjl J ja’u uj . < l ot l 'i lL ,~)S ' | | 1 0 jjVI Jjaai 

it JIM ^ ^ ai jJiLaj « L^la jjSJI jl J_LaLaj iO Labial I a j-fi jjVj jjl 

.jVI Lajjt Ijjjj ^joll ^I^Vl iJS < Pi i n V I a is oLjUkV I ^tjjj ^ 

4 a*J .t. 2 .at .*.<" ...I 4,1 ->j liojij ■ Cl La j I a i a 11 ^jV I J j i « ~» Vl jk -fl - t i jjl J-a.1 ^aj 
Jo". Jjl *\ | j| Loj ,iiilI j .~. » II 4 o -J I < 1 1 i lj|Ij t^ll I^ i lt^LdO ^Jlt ^jJj killj Li j-kl J mj 

LL% . jj-aJLaJlj ajuJI SjIjVI < j .A ij 3^-=*. _ a-L »..».« ^jJt ^ ^ L .. >V l 

, I ■ >!. ., (Jjia. Jai < jU 1 A. 1 [j Jag^a j-i jajluu 
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: £*LujJI i-iLaJf Ajp ftw) -i-l JaLaJJI 


. I oLjixLI f ji dljliti.u lilt l jJti <JLjljlLI CiLa jJtl'iI I _ 

JLuLq CiljiJb jJt S.lijf. uJLub La ^ (_£j Infill jaUJuVI .LuIjjj _ 

.itlljj JLlo JLai^fl JjLujj^ a 

6±A Ja.lj JqjIj-IJI <JjJj iqjuljlll jl^iVl jj-a <^1 »ti < >1 *ini .-.1 « « ~ 11 _ 

• 1‘ijjl (£jll ^a~i\l I gji JJaj 1 >,T.~II 

Uajl jj 0^=^l Ijxa jljfll jj ^nl-v n : jlj yu ■-■!» -*■*-11 <uJlfc - 

Jlia j IaaaaI I t { j£L 6jlji| ^ nj }LqL£ 

eljjjl <4jx.Lala.VI jJilj-laJI ( j—a ilLlj ji-ufljj iSj-Jluo <oHfc oKjttil 

. Sj^JL a^Luall jI ni nu ll iji\ jLiojI 
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4 0H0 


f.±£j i ij^ Ljjljj ioLjI.H.I.I jl j * hi ^al^il icjUtl ^_ulj_aJI ,jVI jjJI jjiLilH LI 
<il.a r > i t .l _ (j^Li jLS .£81^11 >-» tal 1 t'li a Lixuay CjLs_jl*J.I SjjJoj 

<5jLiiJ d *m x a 3K,t. r. i?jjl j ^yc I i ,‘if. Ij j < n C»UjJ*II i.-Lieu JjI JojLa JjLau 

4_J_iLL> Sjj JLaLq [jju f4j i/1 •* iti ^juU CjVLajVI 5j_jIj j^Jbj 

■ I 6jj& £jl». j I 'U~ll 

< Ltayh’V a (jlS> JjS . t-n i <*>1 L daj v-Lj ajiii jn^l Lift (_A i SmiII Lolj [jUj 

tia oLa^LJ l l <Ljlul Jaaj ^jJI jJb <LujLa_a ^a 5JL-ol _jiSl La 1 * i iti dlla ,jl ^1 

Sjnkill LualjJI <uLliil 


: (julill L^Jjljli jjlJI <j uiLuiVl LI lAatl ^Jhl _ L^Ll ^ _ oLo^LlII ij^Lj Jjl~~ 

.. Lama i<j ml. mV I aXfJ j_A I jlij S B ijaJ I < je. A di-A-aJI (jj a*j jl) <■ jtiAJ JjA 
I flua (^l ‘ A• MJ ^Jj Jirti ULi^ Jau jl JjL I wjLiVI Ij^J j-oVl 
j -a -’ll [Jl—■ » illlj ^1 .dLLUJI 4 jLaVI (ja d — . — ■.—II <j[aVI (jo j najll a»t-.~ J ..~V 
^1 ^iiL* .■■ W j 11 aIII <_ulLt| jjjjj . LLu j in <11 oala ■»!— <JI jjj ,jp •-•‘ | a 
[jljm-fcll [_^a Lja.1 La Ij^j .iLLalo Sjj-iL ljula IjJ LjjU ^JS ^I id^Lal ^a Jalj 
[jjlnn j_l ln~ll I 4 _iLiLa jj.fi, at I Ij-A jjl J.» a lL Ljjlj Lilli IjjS [ja JjV I cj^ll 

• <UajL=JI jJbUaJU [ja jjjI IJ& 

«d i 11 a 1 ^1 mujiil J if. J_c.lj_S £_|JI [jO l_a LjJI j j n 1 ^Laa a Lj .•>VI jkifi. 

.-■I «j... — II |jol_a jjj «*■ II |Jj_j ylL [jUu jl Cu^j ^1 "- • <jjIjaJI K_l nlljjJI ^_aj 
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(_gill jjoJI ^y*La. (julo SjljaJI ola.jJ (j-fi LSjji j l~»-J < 1 j Vi J k jj <2_joJI 4 *jjmi 

,jjjJu Jil jjJt (jial~ -- a jiAjjjl'ij ml I O 't-i toLlfiljll jjJjj . L$jj_aj 

jjAj l'i^ ^ 1 a" -v VI a ir .»l-v ij jl to a i i a il a CiVLaI^U cLI * n ml jjlSjj 

iitLL <JI n~i-tl jljLs (> ^ic ojjI <JLo jJij <V jil j jill (jlSi Ij] U Laj& (jjlLa. Ca^Lo 

jl jljaJI ui 


4 _Jj jLil Lo jA i flltti v n (jolLa. (juLo j jjo il l 4 j Uti l ^ i ill ...VI jkjj t ll li-fij 
;oLoj.U ftII <*ll ■ I ^Ul jj^I ^A ij^ullj .oLojl».ll (jo LuiLuul (jjjLut 

. lo-Ajnnl jjSl Cjlj-ui Ja«~.,.~ <Ualinil OoLfl,«dg ~'^j"» (jo jSSl tlLjl (jl£ lo ^oo 


jjlS lo Ijl ii^uJa £>u jniTill Sj’.K« j Q.'-t 11 jV {^jio idloA ,jiul ^Sljll u&j 

■ ijujoJI ,jo JS ^j-fij Jlola.1 iatjj is_)-*-l ia-Li. (ji Lula ^u ,joj . LojJ £4o L n Jb. U al 
. jij 6j_o - I *i*i^ o |B itx&lj 4ooIi (jo jj_£| (julo jjoojll ^ _lU~ ml lilVj 

Lo J&J t4jjJ_a. jjijj tLo tiiJok (Jl ol-hl In lujj .^jluoll 6 jjb oVI n‘iv l lti . Vio »ii (jl 
£4jjj L£ I jLi ttlijlaJI £jLi I n±ic. In itiftj jljJLo Ljjfr jl 1 J JJ -fc‘i (jl III n ti n 
<(}LLo (juaj.tJI Jjjj-ou!*) 4jjJrk. ^jJ Ijjj^ (joJbjj (jlfl iJLt 4 j 1I «!■> I Lo l \j i t i 

. jfjill (jutt'n Jjjj I'l'iilttiJ (jli fJ I jlj 


U& jJLa Ctilj 4_i_fl OjSi jl idol tin *o > i^uLuiij ^JUkola joI Jlj JSj 
jlloj j -■*« ■*! ■■■ o‘* 1 ~ ~ ^ oUM (^Jl ^LJi jkllL SjjjlII £o) j-ujII ■■!>«» a 

ajJ Qtt (jl u^e. idol (jjlai jjJaill ljj& (jlkio (joj .<jjjlti 4ja.jli)l 11 4 jI itin 

. L^-iOi jJjj olojixll (jc. (jjiLti 


ill ^j*al (jl - ciLojLloII (jjlLku ioj&j (jj i a J w i o (jVI (jsojj . jj] ^ 4 l r»~i t.ti i 
LluiI jli 0 *1*1 oil (^il ^Llftil I »* ■ » a LoLu juil ■. I ‘nii*k ? oLajUll jLjlu 4 Kiti o 
jAljUII fill'll I (juLwiVl (Jilt ll LfrSjLUl jA (jS (jjoLu! oLOjixll iijJa-J 
tdLuooVI (jpi jtlfljV IgjU tijjLalSVIj 4 Jf I n~-%Vlj 4 oojIjluJIj l^lo iuLjoall t4j_oj.ilI 
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I 6 j 9 i **i5 o oLoj>Li r> 1 1 jjjLi Ljlui . ) q -aVI JS jiLtji 

V jl L$ls <. ^_iVi JS >iij -k~ i a£ (jlllj (SjjaJlLI gjllill a*'-vH ^^Jt ,‘Jjj' 
CT^J Jb l rt * > N J& i u V) j-fJtj V ji V fijJI xli Jji J.n. n. ,-uili La I j| 
^ a J * * > tSjLSJl jA^f ,_jul— ujVI IAA jl _ Lul In ~>V . ^Cj5jJI olj ”\i V 

•*iUj (j* ^ I la •*•■ '*». I jl _L«Loj ? in. t» ■ .. d ■ j ■ 1 . 


<t_uLj_l_flJI ^ M -'ll j IA /1 flL JULLj ^jA ■*•• ' -.11 ^ I r 1 I lii Jjj Jj L ". »J 

'— *j*^ i>® SjJLaJI ciLo jU ni l j^jLi Sj^Jau i ~ I »ft »j .SjSjII 

* L fl Q '";i .*i i -k.il j| Ufl a A .i,AaJI 1 * jajflj 

Sjlt jill LuLjiill ^jLilU I juij £jlu cL^iill !*•— ‘il«*■ jU <^Lxa I «j *\j°j 
< uJfi.Vl jt LAiI jj- 4 <4jjpjjilL jLp.Vl ,_>A»._i jji j . 4j<j.-3 l<ll. ^> ,..* La 

.<■*■ “ . J : j^Aiilj) fJ-JI ^ Li -> i ^jll (jiijll l‘io5~i ja LJLiJI 

oLuLjjill Lfll .(a*j jc. oVLcuVIj loLS^LUjjjAjfll <<£LUI JISL.il ^i ^SLalll 

.SaaoJU C u jk . ii |>_i ... a JS1# : 5_u.jjll LaLLoLu jlJI 
jjSJI jji ciLuoaII JSI jajLaaJI 6aa Li>c La Ijj Lj] LSujJSII .Ljiill ^Juj 

ul 5^ u] SjLjjj . ^ l igl ... ft (_^l (jJt 5 j 3_^lll < Jiaj jl L« ..ijjj 

Ijjb i <U Lj'ia i^Li jjLS jj I d~l~ Iflfl da. Sn.ll ^ij . LoLaj 5. .*.»■ dm ,.L 

JSj ^L, jAj <- ^uiLV £J-*i j\ CJJj -i * . 1 - tf ilaLc. j-aJi Lr lt _ <_JI jLiu <U AjjJI 
(j I JjJ-aJ ^Jc. jjLS I< t J « t'l lLj «jjSJI jji iii ^ JSj < |>j ■ „ n . (_jV 

.(Jii*ii..ll ^jlJa^l i iiti~inj jaS^ 

i LaLaj ^ *i^ >l jt (jAjLs <^axuJI jl Cu j Bil l I i nilL oLajitLI ^jfJLaj 

«iltj SjLVI jji JLsa. Ju jji j* <1 Lj) m Loj *L^j LaIm. _ iiljj ^L 
dUj j ^ If Samuel Johnson ^ i o . . ^ . % . L /hL a - I Ija ^j|| 

• jj_i»~ ‘ (S* fptji j^ Lai . jLaij fji L^j j**ujV SLaJI j^ 5JLa, l^jl’ :<djij 
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ULc.1—1 ‘Li-a'i.-JI < < j-JoJI jj t j L 3-£JI I J—ft j) - U-J I - vlLIj 

i^nlatl * 'Q~lla -djl. a 1 ... 1 l <GljaAj Lujj jl ,ju}LV OJjit ij > < <* > 1 1 j^Jc. 


jijuLs » l«H f LjollLa .oL^LalL I n^u Jlj La <4dLaL& oLj-xA-II Jl»-o 

^ " d »j 4_*_e ^.* 1 ,-. <^il^II Lll i 1 irtj ^jjAi ^Jfc £jLi jjl Laj <4 j^.- i - tJ L 

Jj^II I j 'll 1 1 . 1 -* Sj-=J JJ«. pLjfill j_>Ujj Ja-aill lift .JaISIL Ijjjjj 

J. A a | Aj^uxjlll ol^^-ladllj tiia^uJLI ujLa-Jlj iCjLftjilll 

Xi...M X d iC... aIOI pLi j t all Jt % ^jllLa ! Jl^uJI ,jLi • l*il .^2ljli ^Jlj 

fpljjjjjll |Jljt J-^*iin l ^jJI ^jUJI ^jA l* x^icl 


JU. kjjjJj jjjJo o*- 5-5- 1 Sj>uoj iij-uaj-# *31*11 (j-a L j .u aj jj 

^yaj . ioa.1 j.* I jjhj’Quartum Theery %_>&" ^L uij_>3u> cLjJdl 

Jji j >.l' -^VI ^L> Lajldi .(jjSJI 4 j « ~i«>IL jUlc-VI ji -> • _< i^£ll JiLi. 
_ aJjffO-J Jj->~l IIIJ O-ijACJ < Ijjjl (jjll CjLojlai.1 jjS 4jC jiaill ^Ai.l <C>VLal^l 

Lsljj 4.Si„t,r>. La SjLju) ^In a ll Jjaj 4-1 lax ~u-. il ,jfc <4 >~ aL i IJjII £ 1 xaw Lh> 

oI a UIL JaLlajSkVI J * <-»! Si Vj • jjnl l ^yL^i-VI (jilj (')JSoA ^ jl 4 j_^*u 6j>llj u* 
I'ia j a d .*.« . ^jj| La --(jjl I J » « ■ « » _ d ~ . .Li _ d I K US 0 »Lj_kflll ^Jc. 

,jgj l ■ * * .* ■ •> -.1 a jI a aI I Jjj'.l .^. 4_i jUil _ XII IX.'.Kj a j^| ip Laj J ftll (tt.aJ.aJI 

i_Lu=ij (jffjLa. 13a. Lj£» Ijli Jfdj «4-ijo ja5L II oVLJI j i |J it i J» i?nl CiL^IxaJI 4oJ^lad 
(juLuVl jj-o <tjv I pi oLqjU.ftll ,*iOuLA 4i^JLu J hi I I I Jffl I 

^11 4ajIoj U& ^yla. Ljj-a-ffj Ij-ol ^JSjj oVI, oj-v VIj j_in~l l 4 jLIS1U .. J j Aj lJ I ^ooj J-o 

d . /'j a< 11 jjiljUll jjj*i J,n,.»j ^ 4 njn »~>1 I ^ l~i -> n j jjnl l t 4jJLLaII j.flffi Ll 
A j >X d - al . JaI j.-aI*A .»ll‘. A J| -*‘l ajIaaII J^iLd 4jjioj dl Iaa Uiiim L dj't fcJ 

d 

. LaLaJ Lie. <Jjljlo ilulSb £jl^]l fjC. 


<u«fl Lf it <fTVI 5 jj-doi*-aj 5 jL*il <jj .i,/>.i.Al. i ^ (^) 

-ir* 
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iCiL«jL> fi Jj 'Ui j ^ J. .fl*i.t . 1 v_jl "i^ ll ,jx ^QJI I Ijjt tjij 

Jj£x-iV ^I i i ii-y'...ll ^ILdl ,jx JXJU i—SjjJLoJI J^l ,jx i£xujl 4 _lx^x£ pLajii-x 
Cuu ^xl I dij a 1 A* 1 1 (1 ‘11 » 1 pVLx. CiLajia—all ,; v »jLii 4jjlaj J}La. L^ixoj 

.4x4UJl 6X4 4x6 ^LiJI eJ^aJ I ^^4 LijxI XJU ^Jj .i_.ilx£ll jjx tJjVl s_^aJI ^3 I { 1 x l aXJ 
4_vL«l 6 jLxlj 6 X 1 XA £-a^La ^yJI 1x4 Lu jxAjjj .^a^il i-slj £j-ai ^°>L Jf 

<<jLxulxu -.1 a l ... A jif i a ■ JjC. pLaj It 1 I Jjic. SjXxl I Jxx .pLajIllI 4_aJ I » ft 
oVLualVI J_aCj .jJiUaVI <l j A - ~ jjiaj Lax £jxulj pLLuiaJ I a I^A.J SjjSlIj 

.-■I . •.!</.VI ■ pVL—ixxjVI plj a i n tlLa <LIjLa— a jl P-xajj (^1 JjC. IJ x«j jiLt jl—al 
. ixxljJ 4i> jU> _ J^Jjj v_Aj£ ^-4 4 1 a 1 5-iH atxxLail <jli 1 JLx 4j| . <Lu_jxuL=JI 

j_Lxcajj . 4 JLx 6 >I j .... a') SjjXa. 4jjj jje. i- ir t-.il I 5 1 jx a ^jJj Lax > ( jj SJI I "i ft $ 8 

4 1 j L \ -v "M .aJxlil pLV jii Jj l 1 o i l 4jjjl jjuj^ui jiiAxiixlj jliijj 

iSj_d a f - ‘LxxuiJL jX^xLI jxftVl - <Lxxj-xSII pLajJaJJ 4-fjJoj pLa j l» a ll 

oa—ai j 2" unknown unknowns <UjfaJLI JxftUll ” ,jAju jt Li^xax Loixa. <SjU-l 
known knowns ia^kx plxjkx Jj .known unknowns 4-a.jkx Jx^La-a jijJI 
111 j La Lxil (_£l -<lj ] ^ « pJljLx JxXLa-a Jjjxj JLoj-xl 4 it 5 -v IxA ^ya ^’i’i .ix.ijVj 
■4jfiyd 1 4 ~r . fc .-v 1 it LxLal 'jjj£JI JLlft JljL ^LxVLj . ^JL 

^ aa jJLJbutixlj pljLx. Jxa l^xa-a ^^ujj ji£ll ^1 a <jLa Ua. ll ^jx ua Jj 
4_iix 6 ^ ^ ^ a . ajj a^II pLa j J t .lI iXua^i 0 1 Uti*N ijuLui ^jLjJI p jaI I 1x4 

.j-51jj] LJ • a . -.j ^)JaI £-0 ^ef^xt iZys^itj 
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(A) 


^ ^ < t> ,> 11 q hi U 

l.V I j.lj .. uj(j I fll Si tig .>»VI 1 Jni ii ft> 


ijjJ <j-oi■%.! oLuLjjill |>i»5 ^-uSLa ^1 ^^JL. Ill Luij <Y< • o £_uj ^ 

ol »lnl5ll tit j£j .<xiuLi <M£a ( jla.i r . ja ( ^'*~<• j~*'l iCjijt rt-iaV I .jl ><l ^r*> i/ll 

jjt <]LLo £-jjL-uI ‘La-A.it JJjJoJ o^iu JJ o ‘'*S jj djj c^caJL 

< wij.i -Jl jJUil jl^i*j popular science ^jnijl ,.,» < I v « 

4-uJLc cul£ -j i*i*^.11 ja oUjLfll JS ja J»■ ■■ o^jx. j^aJI Jlj jlsj 

I jjb jc. oLojixil ja Ojjl.1 J-aa j»d 1j d iti iti-i-li 8~ (jjjJI jja-u-aja-j-U ja (^UJ v Tit I 
ja jjjjl jl IjaJj jl ^jJI CiSj ja i 8iti~^| OjS ^yjjl jtXj .jjL iJI 
Jjt ijbL .-.I a.!» ~ll JJj ■ jj^IL 4oa jikj ^lj <uJUa Luj jl .JISII IjJb jd Laj 

i J jgt> j |jr.-h <» juj • Li Lull I ja j£j* i ti ^‘in~i jl jiSjl KijKia jj *a«« 
• Jljill I jjb ^Jc .-.I a .1 •" II <jJLl CijAJ I j-tj (jUI ^Ij-jJI 4 »J t if. 

LuL-a >a»*. jl j )ji u^l Li xic.I jilj .<!LuVI 6Lb Jaa ja £jj jju LajJ ^yitl Cii^ 
jl £j_ua^j J I n-s* t ^jJI <( Ti mV I lilia <-uoL=k <.fl < Iili/ 1 ~ j^all Sc Ljjll 41* ...VI 
iJjJaall J-a. jjJJ Ij > X i l,|.i„tLa L^i jlj < Ijaja. ‘^jLil ^ij • ■<*j~ ■ ■■! ji I fl — ■ jl l» 

.<*> I c Ljiill jtil^S ja JjJaJI LijLL<d < unilL jt^aa jtai .. LLa.1 
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•JjLjjJI iJd Ij■ ■ ■«j.u il <f UI jtiu iioj Ljj^ ,r, <dluVl 6ifi ojUi aSj 

iJjuJI ^Jc jl.-r»~i.5VI jl Ij.i~i 5C ^j^Laj A^l JJjj La^j £Aj Ij JJqj J)l l jie. 

. JplLVI ^Jc L$J JajJI jkAC. JjA jS eLj-iill ,j-o J_‘I 

Lf^i *JL) ' *° MllL JjjL Cljj-O ^yjljl L fl~ I ^ 11 4fcl »i. l il'tltl Lj| Ll-lflj 

d 1 -s.j. ..j. jljAiJ l jie, 1 8^r I ijj>j 111 a :va Lilj < ■ n 

Ljl itiliiil ilLa JjiLjj •* »—-j - I ^5 ji^JI <LjJoj ^u^ollc £jO i—jJjl Ulj .^Sill d-ijiaj ^jC. 

. d -> i-> ■ <1 diijlaj Lfacjlwjj (jjl ^y> j iaLl 

vJ-A ? dJJ °J ^DILa I.u fl*i ,-Jc Lmj JSVI !jlc. jljj i l o^j A-8j 

Shamil CiUa^l 

j ->‘1 1 j ij J” LuAjL ■*■■■■ ■■■■*-1 J 5 5 j_oV I I afl.a djjlaj (jc d j -k^ .i. u . n 

J! 1 K..i dj-vj■■■» 4 j ijila ^jll ^Lajjl IjiA* t~i 11 n < Ij^Sk JaC ^ylc. jkljSVI 

d * aj■ ‘i ^ o*»« .|juu) ^ 1 /n j 1 a cu^jx> ii cuLS MichsGl Freyn J^lji 
‘f^l ( cl /0 O- 0 C^jjl c£-} ^ IN jxLc. J »ilU J ic ^ l-a~i ^ I ^yJc. fj-y l g '1 ij& 

j^r* ^jLailjll 

Ja I j 5*1 a ' Jjljjj jk£JI dj^Jcu iAjjI I j 1 ,‘J^ d j ->j-i.u.a ^8 Aj (j -si I cuLS 
» ' a" ^1 j~ij ■ ■.. d j -v u-a (j(_Ju jja jjLS A 5.8 il 8 1-flll j-A I.AA ,jSj jJ l j^Jj < d ->. * A I j 
J>a. aljVI JjLu AJuj S V ^Jj . .CijSLi a 55 iil)j tJ lc.J .IajA- 3> Ijjiila 
■ ja»ll ,jj» Jj^jcu ^aVl (jULlll ^Jllll jijJI 1 ysi e 15111 ^Jc. Llflfljl <Jj»<-»Uijlt j At i 

^,1 jJS IaA jjt JLj^ll d_aj-*-0 J-aj a mi ~i -> 1 ,^111 Jua.1 

«>a.VI t~a I a Aj ->.1 jLojIlu JjLajLs. 1 ng*»l ^ic La^.jll ^Jajj La IaIIx. ^Jail 

il aj L^»8 *i ^jill A^aJll jjit ^yJI JjjUI (jk. jtjijJI Uto.1 (jl Jpl-jJI i^a J,l$j 
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<jjIoc.VI cLujjllI <_ii (Sj^ cuLS ^jll ^jiail ,ji ^ »«■*■ Lu (jLSj 

££u|jjji]| Jjjj hi ll Jjl ^cja tllllA Jjbj) O -0 5 JjL X • • tjj.ia IJ ie. 

£^*■**11 J] a !_» <■» C»jikjlj <-u£Uj cSji Jllll ^LueJI .(? i^juLlC. j>JLi l^uJ 

jji/ill <-ul-aJI jjJ] ifAjjlUl CM »> -^b (ji £>"*W ■OJ*' 

<<-J [t~i ~^ VI itylLJI) .ioaIj jjLuj 3in ji^ j-s»j4 (jlSllI ^jAj a * ■*! 

^jLj jojl Ij—aJj Jloj ,jlilj «\A^A ^ ,^Ij ai.£ Laj > .,» I JJj 
Cijl </•> jj 4.A.a LJI Sjl i» > (> LfJLy . jjjl Jaauyj <alaj_ftll SjLaaJI 

jjfl u* 4 jljll l ^jl^l Jjil u* J^b ^jl (jlj iiLAVL <Ldkll IjL# <jVI 5....‘.Ol 

*L?jl ij-® <iij iJJj jjAxJI JjJjuj <( ^ILft" jwL I jj't-l s gjl >_ijjuj) 

iajAjj <4 ^u±±i j CjLc. j . j\ y . o*S ^jljjJI jljjj Jj ft . t i U _^JLi ,jj ^ |kljVI *OA .la Lou 

.<oij.ll I joui^ll { ji ^UaliLi 

O* o*- J .» *^ 1* wij-tl jSl jj j| is**-) tfbVl (jjjbj <J* ' =i -^ 

- C.V L ola. VI Ij-ujI !jic - jjjiol Luj .. jSLfll C i'i^ .<ji jijjajj IIjitS LutVj ■ ■•! I 

?j~i l j i ll JliiiVl l _y*j£- l_9 n^JI l^oit^ad ,jc. <U .U j ni ij^aL-k./! ^^ill j| 

U* C/v 5 l ~ > ~» a (j-o ljj£ O-Jftll - d J iclUl ^11 ■-. at' j|^ .j^Vl ^ °l Ijl 

**J-' tfbljli I^UI. J jlj t ^i^ l i n 4 in < lla b^* 0**1 ,jlS ^jVl J-3>.l 

01 ^1 * »j<iVI ja »j l ij jl a iCi m l %j Cil~vj ila .Jljjjj jl~i i.nl Lu >ya : I jjjyi 

k-il jlii A VI I fljUl IjjS (^LjI j> (j ~ij jj ratal 'flfl .jvggl I.gal'io. iiilc. I j ^jjjAa 
b - '^ l' ^ «5jJ0 CiV-aLaJ.1 ,jt l^jo-ALij J,[ jjjj .^j^a ^Lcojjb^U LSjLu» Vj.-ajj j 

Giulia ^ j^Jaj Jjl UjjJ ^ l Ala i iiajaiilL iti ,jt ^jfUuj .JjuJI SjoiLa 

^£11 ijjiaj jjc. iLiia b' » A ‘ ’* ■*-* ^-6'* ‘J l£-I->I- 3 «JJj <-Jj_L*_0 (^Xaj oi^ll °* 

■O^V (s* *iJIj o\ 03^ l 1 "b i 0 ^ c b^iVl Jiij 
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Laifl U1 J-t Lilli VI (j* ^ i^jjI jj-lc, I J_i 

L>jkj <JLjJJ ^iLli ^jll |vj $ ill li-$J ^SJI 5j^iaj ^uLwil ^f «J11 a IjJ 

.<GLa^ilU^ jjlr cJjIjujI ^Lft i j*o cillj ,ji i y^ o^^oi 

■ jjuJI ^Jc juill IjlA iji wijL^j ^aj jJ ^jj[ C.t% »Ajl ^jJ- 2 w 3ta]A w_>l^. JA |ib j Ini jjlS dls 


4j nlrpUlj <j,,iu:vVJI jxj^ tn jA ^SJI f LjjiS jAjo* jl l.-t. »Ajjo ■»£ CiJ iQiij 

jl-£) o5^1l ol j j-8 5JLa. ja jii I jl j*\ fi 11 jj La I nj iajl < » . j t . r t j Jqjjjj 

— I £>ULi*»V I y . dlj v-ijJUj (J-^lj ji (j-4 IaI^j j j hj a j . U <(laJU ilj-u 


u t ■ .^l ^ | \&u* ^ a I ^ iy>) I ^ a j a^i | |^JL 

^jLuil.1 ji <1 aj Jjl j^ ^LkJI l 6 y.j-,„jV ^lj <. f _ ,. u ll <uAaLill l^*»_>.ti-> y 

, ( L f* i k4 . ja jijio jAj yji JA 


y <~m.,.'.l La jAj <t_t£ljlll IjA )j i/i~i <JaLbuj]i 6 OAui <Lijaj tLjj.il I jji dluAj 

.<juiiVI jjjAll Ijl^^ La -"■!I * j* Ijjjja : 4 xa.jjLull ^SLIal * >•*- 

Ljill jlja.fi jjjxjjj < LfJjj a e^LU ol j alja Jj-=>—a jA a » .r.Vl j£3 jL^_a»j 

I tl»^ liil lj fl'lj . gll g~'«l jl Umll ^ If jjjjill J ..tag'll j I n~ -l I kita 1 *> li tt 1 
JJC jl (^1 < Ifl ■ fl -^-j Jjtl [ jlc. <iajJI JajLuj JLoIsJ illlj jujLiil n jJLal^VI 

. (T) J3.VI jJI jj^Ja olji JJjJ JjUua (H) 0^1 itf-lo oIja 

JLaJI jj Sa-m dlj £ < jlj jl <_^jll Ijjb <-La_xJ I j a ~ ■ ■ ■" jl J* * i. ■ 1 a Pi aj 

• Ajlfij J Ut3> I £-a Iini5ti»*ia ajljjjl JLal^l Jjlxu ■*•• ^ 1». * JI JjjLa jjlij jy jtll 

A » i ^ l« ,.«till jl .tu rv i j^.VI ■ gl**- I »*<«.! i jjjjj jl jj ■> l jAc. jjj" "■■" <jj "i I lj 

(JjLoj 4jj^I]I a jA jl J iA i rJ j .(^jljll jLfaJI yjl jIj m JjVl jjiLL "Loliajjl 

LfjV 1 fl'l \ I oVL=g jjjl LuJ jj_£Lj <]LaJI a jji ^ Q Q «jGj_a all ? i Inflll eLiJI 
IjdI Jjic k a.a aJ-a-lj 5JLa. VI ^jjV jjjjjll ^_a llj| 4tii&.ll I Jjiu jit -4jjl m~i o 
^g lj-v 11 ajjS ^ij (^jjL ■ g*^g <<GoJI ^ja>Vl oVlaJI j^JajVj 
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«JjVI jj>JI jl$a J-a l ijflj jjt jJj Jjjjill Jl J_* ~~ 1° 

. JULa jLuU jJ£ jiijll 

jlfaJI Jajxuu <Gli < Jlj J* VjJ ^jj^AjIj JjVl jjitl Jita ja JS JSL» fj Ijli 
LiiSlj <£&j CM.>d;4»- fc “N C>i±* i$i Jali < Jlj J£ , v ah % » jLua jjx. 

J-a; (^jJI jLuJ.1 jl£ U <JjJ.L ^tUI jlfall la-ftjat Ja JJija 

5*jji Jjjjiil JjS^u. j»i Jaj . u ., < \*h jS ji <bU. Jjjjjll Sa <<ulj 6 j-ic. 

J 1 (RP) £ jlj-I A l jl (RR) (julSuuLi ( _ > «LSL*jl : Sl<«. .-.La^ I'. . ... 

»£*>• <L*il e 151] jjjliaJ ji&o iSJ 1 L«£ jAj (PP) JjlJiL jl JiL I jl (PR) jljikli 

] i l ^ t i n 41 iLtl l a Ulj 4auj jj| * I* 1 i"u lj .rfft loA 4 ajjj ^Jfc 

«l£* (sS* Lfci diSlj «L*jjVI Jilj_JI aia ja 

<JJjS (juJ _ iljAllLj . 51o*il ja Vjj JL3LJI Jjjjill <Ula ^ »xuajiL 
^ J_ 1->~||1 ft lift J^-fl -jjjLJI jjjJjll jL$a Ja jjjleJI jjulj jjc. Lalj JLuLJI 

Jill ^5>lj JI -U^L <JjVl £lxiill j_>Aa JJU jl jij LI ^iailLi JqH»ftll jl£ I j| 

JJj ,jV . jljjaVlj & U Juj l i n~ft JuJI n"t% I ,jlill jjill JJU 

^L-UI j_>io ^ diJa U I in nil SjLI Jl Sala. J liil lift Jxai < jiLLVI Jc 
- jiij ,ju£*jl jS Jjjjill Jl ^j-ft IfrJJ J>ua^ll Lftaujj Jill ajaajl LuaiUJIj . JjVl 
olj J Juilio Jja-aya J Jaj j5 Sijia <G] Jjill .CiiJI u ..fl‘.^a ■ 

« <rv.jii ll LajaJ Ujjii Jl Ltil L5 j&a Ljj ^ilni.uj Jill aj^ajl <i>Jall i4kaill 

Jl AJJ <- ja^JI i Kj n ^ni n j-a JLau jv j ' ll i t i . Lalu Jt ft ■»! I 4 r j * ■*. * ■-.. -vj 
a*S fj Ciijll iulill g—il^l Ja auxll ^ La>aSll ^L«aVl Jjaj ILL 

Ca hil l kjjLalll Jj) JjJaJIj <^£11 KjiKj n Jilaa ilaj - .‘I-M l 4_J| jjLii La 

U* U^*i ijl (j-L JJjJ (^jal Jj-ftljjJ Jt Oajlj-4 .4fljtt->ll nift 

:ask b ul Lf® CmULa C(-*-i-ay> 
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Iji^ul <G| jJ (jjlyill IjtJaj - J_jVl ^ La-JJ I L «j^ JLa XJU - l_jj| 1 _ 1 _A 

4-Uj^a SjLo (jj 4 .ihiLi 5 4.»infl jdtia .1 dUadVI lift gl^al ^ L a - i j - ftii 4j| jJ Jt 8 > ^Jj 
d *■ 1 « - | jal > £a Cil j a ) JL Jjx 4t lit L^jlj *"». ) ji <0)5a$ll i Si< i‘i 4ajjxii t fl nm l 

4-i£jll dllaij Jj an.i LUI iJujlaJI .jjiloJIj JjVI £t-*_»ill (juLn 

! ^ISII ^lx*iJI Jj^iu (_gjJ ijajLo j_i_»»' i Lj jjLftj <J_jVI 5m^«*il l 

^IUlViL jlie.1 _ 5a$ll i 4 i n\ Cil j 4->j iinll j^ T i a , jj| J 9 - j w 11 Luft ,jli£ I jlft 

- 4aJLI i_j h«-u Cil j <-ni . /t il j» t i - L Jju - I YiVs ni 4 ,^£11 jjS tftJLI (jic. 1 ) n^ *- u t jl Lajljj 
_ j_jjjill (Jj-ti _ ( j-aj,fl5LII p 111 •%!! j/j oftjlll JjLill j-ft I j-ftj •jlj«*»»<>L j in 4l> a » jl 
4ft A ^l^a J^Lu jj Jjjjjftll jl ■ 4 j U» 0 4 Inf . 4 »Ufl Jj -0 I jal ^g. u l ft > |> ■ na . (^Ij 

I jo'.l | d • La ^ I al | 1 « . „ I*..* .»ILW , JJj J LalufV l| | ifll'< yjl I d l» «t | d * Lfl J*. n 
e « l~n I - ; in^ft >4_ulill 4 » Loll jlj a~ ...I 4_l ( j-s <LjLSjl I* 1 U -vj .^jljVI 

4■% J~| ill JJ j«~ I lj-l.ll Jj 1 m n_>lL>jll ^fic- jl til I. n fl 4 I LoLoj Jj l i l flj gjt n JjJLJI 

^ jdj ,^o _9 jJalja ^lc JjVl Jjuail (jli j^j^ill 511a, yft Lai ^JjVl 4xka]l Lull I ULLta 

. I -fl* - (Jil Ljl 1 u"in j <LajLa Lfll nlal JJaj (j uajli ll 


a$j>ftll ,j] Ljj i 'i f ,l Ij] VI - _>-oVl 5jL$j ^ - 5j j - a-j JI aift j »< - a" L.ix.AiftjV 

j i >.. a “»M <0^3!I olj ^ (jvl iIa xlL jh Lftujj ( LoLu l\ Sn^j t LoLu j iX l. n V 

UnAIL La 1 ».«if. Ln <j£}j . ^oll ^1] j^-aj lij * uit l 


^J| JjVI ^LjujyJI ^aalrw^UI 6 JtA Jlum yjoll LilVl 

^f..\ T 1 t Interference JaklxlIL <t_JVI 6 j_a S ^jLSJI «vju < cm Lv. 

.(^jaVl ^ilj (^ja yJS i^juajllll ^Jaj 


Luu Ij^ft 9 l.Ail ^aj^oS iJaljj lift (Jjft i LftjjJj (Jaljai t LU ^f>nl (jl Jlu 
^I_3j3*lS 4. i.la~ll ^IjjjVI 51 La yifi ijt£ : ^^ft 5jLaVlj (jllftjjl yft Jj*in 11 1 ^ftUa Jal 


jaj . .iuti.,.1 <JIai juij] <jj^*dO <lfti,idj Half Wave Plate 4ajit ^ j 
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Jilt jj-fl .Lai . LaLai I Jif 4 tl*i -n lj iak^a jjj J^ljj LajJ diJ ~kj <&Liil 

<4 jKIL 11 ‘ - u£ljj SI la. ! 4xiiS‘i (Ja.Iojj) Jjiil j_jj_jill jli «jjj^ill 

. LjaJSjI I c L>11 l^J jokjVj 

Ojj^I ' a ° <oL_$j_jiJI jjJc 6j_)i-a 6 j_t 44 jaj ■ ».-W Ll _ ^j_i| _ Ji^V 

.*.Li...-^M ja [£ ^ I £l^i| JLajumiL a^Allail 6«i4 .~.a i*>% ^Ji ■ ‘jl/vill wflVI 

JIj-a.VI £,i a t. (oLjjaJlj iCiljjllj <cilji)l {^jjj JLill J_»■ ■ ■■ ^Ic.) 

■ •j ib'l l 6ifij -Cjijll Cilj 5jj.lt S th^a iji 4j5la.i ^iin^ jjl jl Oni 

.£-oakl jJUil j_ULal=k]l < 1 ilUll oLa>a£I! 4juiIjJ gjftLa ^gjllfll 4ftit-k 

jki.m'v (g I jl ^yJc. LL&II 4_ii Lu ml ■% jLij-dl j| Jt~i»*> j -v.it dUj jJI StLtakVLj 
.ot^JI ( _ > uij (ji ^juoI^II ja jjosJI ^ -JaJjij jl jioj jj£JL 

Ililjduit Jj aa , lja-<l ^j| j jftn ll jiiLL ^Jc. Ijj d Ua~.ll 6 jib liijj 

jul£a •% .nil L _ > uij U.LU .0 JA Li* i *> jJ Lil jjji-jj i... flafk j$lj «I,t.a> t_uJa IjA J£fl 

(_£>kl Saiklj ja&3 SjJ&LLlI bSA Jil Liljjj fJc. i_.ijj,n jjJc. 4jLa.Vlj S JaJj jj 
lUjjiij 3 ... .at I <tajh*ill SI La. u& Jjjj oLuiLilli . oLuut.lttll fjJbj <^ll 4j_Jai ja 
Sjj*ftll I ^~VLa. ja 6 Oak I j £_a ^jljall ^Jc. 4-o ^k'il l jiaj CiLuilxtll JiUk ja j-k.it 
jl5 4j\^mll JJu jl ^1 jlk .^lla <_jj nVitj .jaLill el^il Jit Sjj-^ll J 4i&alf 
Jj (ft i j& La jrt'k, iti <TLuu jl LaJ ililj jl ^ jljL 5jt ^t Jja^_jll Ijjlt 
Jja>JI ^jlSLaL jl jka. ^i <JaILj .4a-lhI- k SjaJ j <Lla.L i_ij jl 4alc jli $ oil 
jjJUiaa Ijjis ^j| 4 tjt -> i (Cfr £JJ jjJJ •*•■ i •»-" I La Ll lajjti «Lul 5J.l»*i a jSLol 
^~r IL* .-I ^jc, JjLlo jjoLj jAj < j^Jc. l^jj^au Ijil^ (_>uLi 4jl.oC j* s $A 

. lul ji.1 jlia jjl 

5jwl ^a ji] jL LlaaJ Ljlji* 5 La. JkJI Lki jl ^Jt jLe ili Jlj ^lej 

^11 Ljkii .^11 <bjkj 4 j I 'j‘ *-~l » I JJt j<ul jilj »4 j | tJ I ln-k yiAtj I 
jlijl ji>i ^lk < La >jw jl La jn^iii ^a jj*jl~ll JkJI JjLiL jl La 4iU 1‘ii jn 
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<U£JJ oVLaJI J£ (jj ,jl ^Jt Sjjl2 jjjSJI (j-fl nl ... ? Vl J£i .4.ta»j JjAa ^iAj 
. I j.'i/i 44CjA <1 Lsk. ^yJI oVLaJI A jjb Jjiaj (jl jjJt _ oLuLlll ^nfLtj - Oa£jl La Ijl VI 

1 Cilj y .u l I jl 4xuVl jjjloll JjUu Ljj^fl (jl (I jl 

jiu jj <^£ll K»K<« ol i iiLSil 4 K.i.» u |j) JJ Jlj 1 tIj tj 5 oLuLa JaajV I'ia^ll 
(jta» f jA i4aiLi 4jlaJ IjjJaJUj 4j-ojn^ll 4xukll (_^i_j2j JjLill jjj’dll £ l^jil (jrt« j (jl 

4 all -t-A jSUl J^a^ll ^jJc. 5 .*.ljjj all .-.I ->j ■.. -nil Sjjjj ^JL (£j-a»l ^l_jll JaiLu 
»■ • ■■ -j-l La ?j ■ -~l ^.1 J^.a til jjjJI <i^jJL I it Itl La Ijj 4j| SjjtLSlIj . Lul aJJOc 
4jaj «^lI 4.~ a t tin j-ajj (jl 1‘nlag ^<dSUa jl 4. jl (jjl^LI Oujya Ja-a) 

.(jjiAa (jl ,ja J <aAj/i^ll oluLII iJjj Ljj linja Vjj < I p j If J<<v% t 

, 4 . /.j .XI 1 4.~l» it In (j I t aa ^ If -XII |yt-a.i.t-l) LjLli. 1 ,ja Lcjj iti jjS| ^y—iiLoj 
£jilj (jjj .4 *> jtl I j_o JjLjJLI jyi ~H JiLL (jat 4 j a jj In 55j_jJa_t IpJ <jl J.fl.fl 4ajlLal j-fi 
ui^u (jl La^J 4*...II ^»i* .*-.. n. . 4*ii.l l 4.«j jCu.ua ‘Sj-Ji-O qIjijiiJI J£fl JLJI 

' -> | I jj& (JLcuj ^j-I j a < j| n ,ff j j ,i^ t -> ^Jl I jj| 4,4 .itng a^ll jvx-ui^JI (jc. Jajll 
. I (j 1 •*"* 1 n. I (J. a J Xa~ll SjjJ-a latSjl ,'t i ■ ■*• »j (jajll <(jUaLjaj]l ^.Lol oL.lt ~il I 

^inj (jt jUS Jbjj Sal 4aaJI £-a «j—>11 Jcliall (ja La Sjj ^*mi (jl ^tjJI Lsjuij (jujla 
(Sjjll (ja»l>j. ,jA *j (jJc. -Lii JaLjj <JLaVl jjJ-Sall jA (j^ljll OfljJI (_ji I j^j) jljJ 

J ..~n.Mll JUxIloI ^ tint i n‘t <(jjj»jll jo^JI I SA (jLLu (J^.lj 4j| Lja atJLI 4Ua'.llj 

.^aja^ll J.a.t.~.llj 4uj^]| 4uijall (_pya 4a. Aljgil mVl jL&jl 4aaj<^ll 

<o5jll ol j iji 4 Sh . oVLsa. (^‘ta o t i4 j nj o^ll 4 j n't tjUl 6 Jjij 

JS (jc. 4lj *t i it n JILL Lfl. Vs lj i«— 11 n t fl ((jja ^u ia ^ iLI) (_gjj 1 11 (^jImJLI ^jJc. ji /alfl tV 

1*.*X^jj , Llj^a. I « ■ a * (jJllI <±Aull J**l J 4-MO^. na^ lII oljJ*jl ~ll ^ Ijj I 

!ji 04Ll 4jBjL*_a LajjJ (jl I jLall ^jln4.t,iij i Lit tiI LgJI na~i ml 

iJSLaalf ■ •!«~~ •*•• ■ -> j Lbj-al 4-ua yia-tllI till i .tj .4 5*1 all q^( ./n^LI 
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olj-a-J La . ..'W Ijllj jlji&ll Jluai ^8 4 ft ^ * All i_i£li&ll “ ■ a 

(jj -4 ■ .AjVI a jjs ^lll CiljjJI i]/-J I a irt LJLk Lcl^i <J(j_4 (jl £-a Ji > <Ajl 

■ j»UI Jj ft^~i Sjt-ai I 4JiuuVI aii JS ( j_lc 4-iLaVI 

I JJC. di«1-^*slll ft ji.lWI l _>ftul : iLLi ^mlj £4 ^*1 tifll'ift .-.a’ll "■ ..I 

JLkJaV I jjb IjU. c-iC.J)~milV lilj .5xaJbVl ,'j Jiti <j| ^jc. ><j j »*^-»l l ^JL l_j_o| 

La£ 5 ' ~ 11 4<lftll t ^jjjlj_a Ljjb ,-^i I K ■'.!< ■ « j^ujJjV -4 a » a -vl I 4 

.^ytaajioll ^Ijj > jji I J-&J . LI*JI ^jujIoIL aLj_iilll ^Jblia ^Vj i^Lll 
da La. JJLj La-ifl JJfc (J(t • u I oK J'jjJI Ij^J 'j'ftj <"11 ^_fl Oj£-> I ^Ka 

u-9 ■ ■ I. —.~ 1 Ij ,‘K.7. ~lI j >j i ■* .^Jl ^Jljll jjh Ijjb jjl JjjLu jl 

. !'■ !■■■' Ja) U S^lill liaVLo. Jaj La liljL=k.l lijj Jj 

ftjLA. jJLjl j.ii i^jiilj ii <4 itigLill ajJb J^Li. jl Ij 

LlxJI Luijoll J Lila I (J^kl ja jvSJI Ljtj Jjljjj (jjil ‘Ua.juu j»-a na jU <L)UjI 
«t» ^ jt l odLw> ^5 «y>* *LfJ» <5^1 -^jVl L^ljiau 

4jj1uj jjl i_ii£j .. .Ij ■ .-.11 IjjjLa. k_&jl£ _ jjLaJI £y»j Jl >_iLjl _ Li jjii >1 i^alall 

, l~i...a‘i l jjaLi Lj ,>i*if I La ,j»Aj La Cila&aVlj oljjill jjjo jft^kll 


j io*i 81 Ltl'iji iiiuj-ail (J^a OjSl i i»l ^aal - ^j i.ull 4 iih t ( ft aJ> lilj _ Ctam.«4vl 
L|jaoJ Ixjjj ,4^a.j mil jjt XcLa pa ^ a Li.aa V I ^^Jc. jiJSjjJ 

ft will ciLVjJL ,_^ujjjuLa. (jfc 4jljj jiaj] Ltiau jll LpL.^x-w.t) ^JjLu 

oLiukj Ja^l ^j-a iailj j£ ^ ji ^auV IjLLj Ctlft j <|oU.l"i jajaiiLk 4 ftK X.lain 
4 T t ft J |'| ftft jLiuU H j jt It O lj a Mill idij jj mil ^I L*i j VI <ajJblx!l |a5Lll 4a^Jaj 

• • 4j3k_^u»LI gauj 

ft I ft- ~fl I a J a J<.J ULalj 4jj_uj jlSl CiVLaoaVI Jfcaj J^jju ^jll tpljfl .till If j 

JLaLuiI ft-a 4 i * .j ft I ft ft )yft‘ i^ki Jd ^1 Ctljtt a till iAi Jji (^0 CfVLuul 

LaIj2(j^jJI jxSlI 4ajiaj CjL&uJaj JoxujI ^y> On.lj yA j ,p£ll 4jjU~i Jcl^^S 
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jjl —a .Sjl iA **ll j ^ i jjlj jtjjLull cii I i«*VI jjJI < .-Jl jj «"j 

jjiini LLj >ia 11ill I ^aijl J ifill /iq JJLJ jjjjJI I 

■jklc. 4 jLuujU ^tji nil ,'jinil j^Ixb Jj 2 tilljj Shi fJ.iVn..L (JjajuII <UJL 


jA»j JjLjj ^ic. 4 fl Sj.l.a e I J-C.VI 4 nml ~vll 4 a-i .1 i OjIS I «■!*>» a 

el.LcVl Jjii i\ |jl£u 4 a i aV| ^ jl^ -(j* «t«j «...VI jljjtll ju <j ) ■ ■ >»11 oLajll I I 


Lac j£ SjLic. 4 aDI SljVl tii culi • Ljlo I jSiAilt ^£Lnj 

jjAa jcUl jlx jl (jiLill l ya a »i~* t-jj ft In ^LaC ^‘ni Ifl •■■«*« CJSIIlj) <LLjJa 
<Ljiu a.ftll 4 »t-i a (jjSj I n.'ir 4j| Iji (jn^J j lull ^l~ 8 a jjlSj . La <]Luij I j j If 
I4 J Lac jl) l^ili LajJI ^y& »jjJJ JjVj < LaLtu <LLJ2 ax jJjj 4-ILujjll <_ ft g > a. C»jl£ 
t_tjjaJI <_uJji ^ya (jSnll 4j£al La V|j i4_lLaVI ^ILuijII SjCu Jaj ^ ^L.-w 11 .. Q *i 

4 j I ■ ->V I SlLujll <ilju ja Vj 


.permutation JjjLulL Lajjvc JiLijll j,> a»)i~i Lj....V| U jLu| 

tttj -vt 4.1a -v iklliJll n ■%! <U A4IIJ < U « A Lj < j n «111 ^-A JjjLxoJIj 

<A4jiu Lfil ULLL (£Jja*u c ij^ Jl irJjk Jj-o £jj . 1 J fl ^aaluV 

« Ujjiu s I I w-fljJU 

.JUVI ^-Aj r£ Lo J-&M 1 fl 1 a t *i inl 4-Jj^.ulI CiVI i 4_£LJjia illLiA duL^ 

fjj K Iil ft-v JJX44 ^LUui I J t a .«t I > a| Jxfl J ■ >t ifl llj I Ijl nft'nn l jja Jjl j3j 

CuLS S 4 iti i~% jljJb 4jjojall 4 jVLajI jtAid jiijilji ■ 0 . LaLc 

Ij.injj ^yi v_Sj>=JI jjlS jj 4 LI I nJI 4 ja 

,jjo V Jj JjA.jjJI lj-4 JJU •% ~i i ii jj >_ a a y aJI Jajj A-B-C-D-E-F-G 

<U (J.i i ~wiil d ~ I - l j£ A tijA j d L I ~ I ^ . J-l-H-G-F-E-D ^ I. I ■ -j~jJll I 

jjl cL=*_A u ity a. 4 j^Lj ja] ,jl_tii ,j_aj . I Aj B ^y* iLja E ^ri ml La^t iD t_ijA 
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<LnJI J\ 'ATTACKTOMORROW be. l^aaJbl' :j-aVl JjIjiAj ABC 
SJU JS Ji Ijljj [+u> f+ij 1 <L+ 'DWWDFN WRPRUURZ" 5.>All 
LojAjjjJLI I .oil Uj-k-d jl »LxilVI i aj*s ^Jc. ^c. ,j£j La — 

jjU" d * 1 lol l J <r j ".VI ■ *-*~V I kji jili I *■Jj '»■' JjjSLj (jl - UlL^J I jj ‘ 

<dljj| iojaikJLI (jtLttillj >UI oU> ^yt. IjjuS jkLSjVl JjjLjj JIjjVL jjiiijll 

^ lA.l l A *t A 1 a~«“ d U.I^ "vl | y La I ifl •’ll I d a -S. J «a ■ ' £jLu jVI ll)L-A l iuA 

d-- ■ ■■ a j| t_ijkkuL». \ • • • dtjjaj jSb jJLo) l^lljla.1 I j l nf ^jSj»jV t _yjJI 

. (Lob No* jau LSjljla ch° 

Lc.JJ....U Jjl^JI jiSl jn Irt (jjo lllljLa JjjLllIj Jl-U^l ,jl < ■ t. ft .ill _>jie j-0 Laj 
4i1 fJaj j-LujVI iixjj L*a$ . LfJLLlJ Lf-al -k~g l jlj^uVl 

^jic. i_ij...il -k \ • • * j -«•'» ilLojij Cl Ij S i. ut l ,j-a < ij J *v H ^ jLaill ^l ~kN fll Jin a ^5 

• Ci Li Lull Laic. \ 0 •• jl 

6j-A Jh~l in Jl* ^JJ <4 jajJI £* 4j_ui>aJI CiljiS ^oi u» ^jLnnjll 

iLJ <L flq j jcLI j.a.t.~il l <_uilL«il jjd» kjVVI Cilj'tr (jU (jjij 4 I jjS S 5jjj»l_o njJLuVl 

jjjal I » < » I -v ~. a i? I ^ic. ^» « " . a. j ^jil o-kSk>li jkliajll One Time Pod Jj-oj 

tujj-ia J_o J^Li. (jja <—c l - k -~i.. al u uV (_gj J 9 <~n ,>Aj nlOj jj^iLui 

6(j^La 1 a ia .a jiiLa Ijjj .5 j_$£ I ^iu ‘“LLjj VLe m^ aJI 

SLI. ...I I . -v _ L jL'i _ J-&J d alj~ A. I 1 j n i .1 Tit n a jl LJLa. LOjIj&a JjlS tuni ja 

:a.L uJf Jjj-ojiJ Ig r I r,I i/jiu uc.|^2 i ( _ jF J 1 V] ^ L la uVj 

^■v.p t*«l l j-k.ll ^ a.. a.^-ki ^jjl ~fi a ■l«"llj till ^.ulLiujVI ja ^LJiw *Lj jA fQorithm : (^) 

JJ ajlv\ 
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■L fljj JU j ■" «t,n.K jLoU Jj-aljjJI jLuLaJI «• •■! °~■ (jI — \ 

1 ^ Kj -~v»I ^ a ^ ^J| i*h1 1 1 »»j AdoJ^II d>i^j 4 I fl11ij a 

iti (£\ ^^uJj VI L$_fl^juV <L*£1I bjAj 4 11, | dm* . ^JJ ^£j^| 5 JA 

(_$l Ig-alja^uuL <j^-*-oj J^aljlll LjjlAifl <aKJI ^Jc. (jLfl^Jall jijjwil J .^a*l 

<» 

«^ UAi AU4 O-flj 


LoLoj ixil^Lc jji iitlL^ij jjflArJ ^Jill ^utl < aK X 

6jfl Mil I JjJLj < I J^lj jl IjAlO ^]lall ^j^ll I jl LaJ j til i II Jj i»tt jjlS Ijl^ 

.^4^14 Jljl^v Luk^u jjftitiiH u^Lul Ja^j Jij (jj iJLojUMi^U iaiLkA 
JJX <£jLu4 jjl ^.\.XAA i L^jlj <lLii J\ Jjlaj << l-kilill 4 ,aKII JjjSkJ j)l < M OkJ — X 

cuL£ IjLi i^LuijJI ^pll pljjjLulI jjx <4 a Kll jj$] ^Jlll oljj «till 

i jiflniilI ujLatfl 


<i .,u*> jX. 6j A iTill J* ^ J L-Aj lj£i jjli Sj-6 V] j-lJI < ftK ^jJLJLjuijV *“ 1 

. LAjI jlji^>U 

t Ld UiaG IajVLcuI <j! Ill jjSl pi)j JS J)jiVi I Vi^nI jl IjJb JS 

I ji ft flj jjl jJUJI ij£ Cilj fl «.u ) I pLfl ^ <n 11 f*ya jjJjjJJtil j jJil j 

I ^ OTP (J I ^ LlaJ jV Jj ( <J I j La Cj I plfl jj I Ijl1 jSllj 

(^dui & ,r<jUlkJLI jju i LL»i pL^Um <xjjVl ^IjjLuiiLj .<ILajuxuI 

(s LoLaj 4jjIj nif j-iui jltA Lqjj) .»! a | ^Lill. li-*XI j.u» iJj <^i^j Lu 
jl J*i)L ^ ii i jl ^ io^ll Lafl 1 flj4 am jJjiA JjVl ulUlI Lai 

^uuiLajJ cJaJUjwI ^l)l ‘Uj^JcJI Oil£ Llj S <j^i <1Uuj VjLjj jS j-uu <LqK LjcumI fl*u 
j-oVl tlj jjj ijjLoii <j^jloII JjLlu^JI JjLjJ ^tI irt*t a^GlL, ° <ial <jl^1oj j^u 4_aK 
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<< **■! -■ ^ cul : 0 ) catch 22 XT Jm ol 4_alj_£jl 3 all jj Lyl ,jl ^yJI 

3 «K » .fr.T.I j...I I J.aI jTt j| ^1 LAi| .‘IKIj tjjjill JdUtljji jS jjju 4 aKI 

^^yjlill Jja^.1 jjoIjiiLiJ LLu ,jaVI 311 inn jjc .JjVl ^LLLI jjjj 

aia k_Sj-*ij .c^ji J£ JjJS j-uj 4 o .K ^ ...1 a* ^Jt Sjxill 4 K i t i a ^yJj dljil Jj 1 * > t 

j-. If d « !■»-“ | Si... «* jl| ■-■! ■ '-v~ll < JA S-A^lj i jAj 4 flK £jjjj 3K.*.a« t,*; w . t l LI 

.£^(j jriUJ 3.»y>all Aj. ij I SII I <_jxuiljaJI Ifoa Jxaj j jiit i ii l 

Ja. ^ ^yJljJLj JL$VI i_JULI ^yi JaiS (jjc.LuuV ^yAj < f£l I 4jjl»i li* Iaj 

j ■ -.1 1 d -K »»..*» i . .1 Ut I JUL l*j**«~ Loj jj$ d *K jjjji 3Kiti «> 

j.M«tl ._,l_J I *s J i.Aftl a j i-s-V I d Lfl.ll 6 . a *.^- *i. -J iLlu 4julj.Tif. jji I 

* If 

jjj jl 3a .a-*. ( J^1 i~...l. a.J...I1 d »K 4 Kitil IjSklxa Ill ^111 j v 

a 

■-■I if- JU 4j9jJL 4 IVi^-ftJ <a UJ^J JjU J4C Ijjjij 3JUJI lit Jjju La ilia. Jb- lVit (juLS 
03 .JJ ,jl (j£jOJ JJuJI d/iK Zjjjjl Jil (jl IjjSj Lajjc. l£»L* 61. <!- >■ ;» La ^Aj < <1 LaJ I 
.jaalSSl Ijjuj JjLaj ^amll ^j lmo (^1 (jlA j»J ^yaj < Lui 4&tiaJI oVLJI (ja JjJ&ll Jji 
j] ^yJL Sji.ilI juj (joLi 41•>.ft i')^ tui .jjluII 4-aiS jj^la ,jfc 4-ojJi_o 4 jI 

j ...M d.K j 4 d if jfl d rj ft-v « Jil&j ) nt*fc ifl 11 .it Ij Jujall i) ^o) >I jl La. 
j^Laxiuu 1 a j il fl Ij’a-i jLfl l ^ 1 »“H j I j ~< «» l (fl ciliA jLS Ijl La Ij. l *aj yS 

t *i <&SJ jJ <t _JL_=kJI 4JLi-ilaij . JjJ a. ja 4 jla al l IjLaj IjjLaiuil Vjj itj JS lI 

.JLa. J£ jjJc-J . k-tlLj (jiuyuJuJ |ja gjj Lujj .^Jjbiu (JaIc. (J*a Jja^jll j n i rtlll l 
.CiVLu&VI Ijduul jaljlllj j^aJI ^.ula. ^IjjJI u **‘i ‘ nj < jLaVl jLa.Jjj 


,4f- lj a j] |j »S * *"■'■ La 4aA ^1 1 ' tMj V jAllu4 i* alA/i-flA : Catch 22 xr dLaa! (\) 

jLI jjJjj \ \"\\ ^la Cjuj _iLa .Jb'na. bilSIl L^-aJI <J^a daaujlj <uaal iljjc ^uaVlj .<j^jlala 

(fa.jil.1) .Cllill ULJI V> JI 
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Charles Bennett emu jJjIul ^jSLyoVI olj'mlnMI jit LIjj ^ 5jjlill aifi < Sim^ l 
. 4 cjjla^-U'u I<GilesBrassard JjLJjj jmLai 

5Ljj 4ju^la _jU~.n o _ Arthur Ekert cjjSjI jjjI jj q jjjLjjj jjp-al jij 
Iji |~V4X.J Ijl I-I'l^lj (icjjjJI jJL LilLa. CjIjJLluII (juJj .5<■ ; ojU. 
jkj| ili-K T • • V .(Jlj ^Yi jlj (jIUn jjlal (^4 S Jj-Lo <ILujj JLuijj 

UlLjll •-■! *l~ ~WI j|j| jitifn ^Uu jln-vI Nicolas GiSSifl ijg i iij^ I 

I L "v 4 n l * flll d ( Li ^J^yj | I Q j 4jJJUU^uJI 

• id(j Ujjji •-•! ojl«11 ^ 1^" 4^I oLSUaj pi ic»*Of 4 ~L-(C^J 1 C3^. 

i ■ ■■ . .IL" d dLuijII i4jjj£jll ^..iflVI 4 [i 1 ^ flj pI 

^jjl jjja ^uxlj hjj ■■■jj »-tl jjii jkl jl (go jLo.a 4 j * & i cil j cuL£ l. gVCJ j foljXui 

Lgla. (jSLi jJ 4 K iti n Ja, ^£JI 4j_jJolI ^Ij i ol I In lr»~i I jj& (jLSy .gjluall f ji 

• I ,jjy lal Li 

jjLll Jjb : ;^ -v 11 (Jlj ...II a f lL jil yJJ (jSJj i(jiii *>j uila Ij-A JS 

4 ^ J~* ^jic. (Jj Idl-vll (jd VjJJ i(jVI ? ( 4_‘^J S ^-^11 4jjlaj JLajL oLo^LlLI fl. ftd l 
gjljj I'lj.^x. 4 .*.!<~l. ^^11 I «j 4 atl ■ ,.tl lyaVI I * »*" La£j -4 a laU 

CiLayLJI ^11 ylojj USi (JjLJI |_|LII ^^c.LaoakVI ujljjll (jc. I n.lVt I n . lirj ■Sjj a’io 
■ ijlj-^JI (ju 4ulj SjS llA o Layla! I Jl** (July 4ahA. 11 JjLal yjU Jup 

. 4..J.OI 3> jU‘ »It dahA.l l 

oLylaJU (jl Lbaljlil (ji LLf^ll 4 . a laj ft io‘ia IjSt Lul J 1 *i «j pjJLI JJj 
jlj ^JLaitl jyl ■% .. " > (jl Jddu-uu l$j| ^ laj c u) /N • • 4 j i.i ' i ^jLaSl (jl JLa^a iljLill 

JjLi dllxA (ju J^all l»<-V (^i ,'ti *>Ifli tiid& jujIiUi ijuLaJUll JLikVl (jl 

fjfl.ttl llAyJU (jLS Ll) /\ • • 4 i inil 4- -> . - klall iLallj SjuJI (jujljil yJJ Cil»j l *4 
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{ jlc. .oLo^LlL I jo ^-i-uLLu jl '■Q~ll. dlamjj ^S-v-v I'.ll aLiaJI 

/\ . . jc. Jjjj d 1 mil QLa j ia 11 fukulLi ijxftlli Lfri^-aj CiUjkjiU JLa. <j| 

t fti<l"l J. Ah Jjlu i jlc. SjXii) diLojla-a <_i jU\ <j| £ I ~ -y~j . IjLti. j-aVl Ijj I ft j ft 
, l^_Jj Ji^jL jV 5 iiL 5 jjc, jo ijllib ojl 5 » Vlj itjjiljaj 


< Ui...i <xo_j^S Laj kin Jj*t" t/\ • • \ aL-iuj j5 oLojixll JjLj (2j I jiuijllj 

jlucl LuSLaJ t- i jj II _ IjLa-o _ Lujl i»*iinLj La ,*ij j jSDI jlj^yj alaul Jxo jull^. jo 
j^Jc. IjLalfcl <a_^ut jfi s ■ ■■ q Lgao Jjjj iSjjJLua LiLxaj Ji Ljp ^lVI 


a Liu I t ji La] _ i_a^ >J-aJI jl— Jj 4-jLoi _ IV I />! >aJ J J ~ *JJ -4 jiyjLaJI iJijjjJaH 

I >'»lj ^1 Lul jljjjll j|^a* a I^uj <cLJI ujllc ala-il jl 4aluJI 

jlj O-all -k a jGij ,'iq» j£lVI ,‘il >fti I i m - ftln Ijj <Lilj-iiJj . i 0 Jj-o <Lyljj jl 


I j >a Lij5 <_ox2 j j Lrvxli jl t_> j!ui (2 /-u>Li2]I £/j <JjLxil I cilojla-LI 
aLa>jVL Joxijj jl - < ■ ' ila~ll a Ljj-ftl I _ jioJ <.ftl"i i..o <iojl jljjjJlj . I.j.j-m.o 
<<c.lxoll v_jjlic alaul ^ <il jtJl^l jl >»JI j^uLi jftxui Ijl cuo- i c^^xuljJI jl ^aaVI 
(joSuull j^Jcj ,/\ • • < 1 mil oLa jl,« oil VjUi IjjS t( ^jLxJI ^LiftII (JjlA dll 
jdfiLiuVI L ^i i~|l jft jl oLulxft Jai } jSoj itii*a i I mj«^ l^jlui ^Sljll | jft /n v ^lVI dlLuudllj jo 
jj^JVI jV AljJ <^lj jl ^ (tf^Vl CiULaJiVI JS Ja) ^LiVl 

Jjj ^yaxl JJD I j_6j < L^aLaJil LcLuJI i_i jLftc. a Lax I t _ f i _ Lul - laJb jl <jS-aj 

< l» 11 * 1 1 ^!u CiLojLlU jxxuLftj ju Jj-ftll - <!LaJ I a j-4 jj-fl I ' l i^A i} .iJt ijjJI Lc.L l aj-m l 
iquantum entanglement <uLuLlll ^xuL> Ja_Jj_jJI 13 —a /t •. 


j ^Jc. <J(ji tdLjuij .<1 j^jll iVnl UiU ^Jjut 1 1till J^LJI) jl 


4jJL Lm 1 |I»cililuM ^i. j Ci t ii mil l qu JjLL i^l l JjLUHj J« a 1 i ^ 

.oluMiaJI Jtil •Jakill iuLjjiill ^!^JI i jk olHujI ^11 
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-11 jj| djuLuull SjLjJI LjJI.*~j •■-■! »•■ ■■ ~-ll iljLull CiLa_jixll L) j 

JSJj ijjLjjj >i jjjLm a_i.> i dLjJ jjl v _u4 . (jx Ll u& j-Lu _ JiVI (J Jc 

4liuJaj jju-uij Lj <j^u i ».'...» ,5JL]| d~jLA. J« ««■•■ I " «a jLiiJI I <'()*«« 

jiL LK IjU olj (jjl j* JaJLiJ L$£jjj Jl jl SJLJI 

£* **> <oL^>k i l Jj-0 6*l±klj) ftjXw UUiuluii I i LELmu» j> 5_>iL C£%I* 

Sj. « ■■ a sJU 5—ojLJ.1 (jl jVI ^yJLJI ,j-aj .jy_ijl5Lal (ju La jl ~1 ~>_i I n | in jLS (jj 

> 6JjJlII i-a j) It 11 ^ar ^. ~a^ . J^Vl {J lc. . JjjIjjj UUi ml J ji i t i l I JiJLl mil 

jd < jmj id j i.fl. ji-i j dJjj > ,.,9j~ i ii jjI Lj-a .j Jjg Llj| I* !■ -~~ IjJ uilj 4jjj Jfl ■ i.^j . La-fl.Va 
J * Hjm IjLa (J( j ^ i JljjLo (j-a ifl (jSLi I nj aj .4 h fl" i n n jj—j ■ ^^g \ aJL-A Jju 
I jj6 JjLajj .(jjl^ j I j" *a I J^I£1L aOiklj Sj.ui ^ai I jjij jjjLI^j 

(j-aj ■ LSjLui aLjjjl ^ill Jail Cul cJjLu Ijj Llj_ii JjLjI_lxi cil J-Q Icu-aAlL 
fju&j jlj jj-Sj l$jji <<flllAi a inil d ...ill d_Lil Jl (jl jkijj <Gl i_Ljkll 

. I a IL a 4 jii ml I ^ If. JljLllI CiLaj.L II i_is^jjV dlj ii LAV Lj . oLajkLI 

LuiLu (jl (j^aj Cul£ Ll d j 111 g <Uajlj I n j *m (juol (jjjill (jjjjaVI (jl (Jj a* I1 Q 

.JaJjjll (j-a / \ • • 

juLia Ifil Jjfl (j-o Lj|j (jlJI Uuj^VI 5JVjj dllj JS ^j.iA (jl (jVI Lui^ 
LujU-ui (jjSj (jl jfcill ij ' j la ~ll d I -v I~ 1 11 (ja_fl d njU'itl (j^^UI <La.jJ jn'i) i 

Ljjiu jlJail I I ±& (jaj . l^la cja. ^ I Ljjjjjj aaa (ji - JiVl (^it . I fl 1 nKti Lajhlt I 

. d-kl i nn L^j| (jJc. Lujjljy I ( ji j ■< a~ 11 

C i l i a I jj I jl < L^jLVj (^J^a.1 j -vl m a (jc JijV a I -'I I oLV_jll d -v I ... a a 

(j <i~a i t i (jc u~i» CuS I jli .dljS ^aVl Jhiiaj ^jlua ^allil CuAj CiLV jll jol i 

_ (JjSVl (J Le. - (j^SLcui (jl^a (ja <ll»5 it ^ JuC (jLi 6.l~>~ill CiLV^ll La 
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j/JLJI * ' i~j , I .~.jj a .HC. La jjliaj 6^Lu Cu£ Ijj cl.ifl-i.'i ^ ' r 
I (j. i.ojj * ' - *11 CiLV _jll !jJ> jjLLJI jk-S-C. ( jic jjjj jjl jj£LuV Ljjj a ilLj 

.SjaJLLI oLV^ll <uL 4-i^Laj j£Ll l^lu 


.j^ll Ki~iKt« jJL < m%^/> jju pj SjLxll 6 jjt fjl ■LLaatl ^J| j^.s> Lxj 
Cij^ijLa Ijl ^JO-V itill ^ If jv utll <L^*_u3 Jjjj LttJj i_Ujll Ij^J j j ki ll 

. L^Mib 6j^ii»U CiLVjll ilfi "k % ^4 jj^b Luj^fltliS ^Jc 4 ioLa 

n «v >\ ^XUdJ > *v 1 _ _ Lu jiJJ Q » I ( ^ 4 1 III* J LI ti l p J A^vl I 

! 6 I CjLV^ I 4^Llua 

I ..u 


^■uj ,, Lu^iA > (JjLaJI lift ol.L«.J 4j-0^-aSJI CiLftj UU l Jjl ^Jc. Jjjl liLJj j-& La 
.j% i5l ii»o IrLTk <LAlJ aII Lg^Lu jXu jj < l. jrv cdlj <jL£ Ijl La ^Jp 1 mil (lUl 

«jLikl£ }CL jjjljj (jJ* c lj^| Jj « ^j- > -r> ^cVl^J 

I nj*w» JSJ lijiij L Ijj Ll <lxa I njjtlaj L>a UfcUaj jjjjij V ,jj L <jj ijuaj 

■ ii^jl jiVI Ljj lo JS ^l~i->j SjL*jj iLjLc. jj»Vlj jjij ini 5ja. ^ylc. 

^J_^j CuL£ Ijj ±n •«■ - d J<J ■ "N ^11 1 - ijj kll jji Ijjk i)J_Skj _9 .JaKJL I—n. jj *»M—=w 
6 jji jl 1 5 n ,j_o JiiLiY (_gj_Ll <—aj IVm j < 1 i A l jL-i <ULa. ^yi CiLn j l n'il I 

e Ljxi (_ji 55jL iLIj 1 «j‘m ^jUjjjSliy I <jl <.Lfl.-a> ^1| Ijjh J_jju ^LDI ^ylj . <L_j_L»jil I 
.Jjail jj laL Li Lai CjL^Jaa JjL cJllii L) I C 5 1 — u^Lio jjLljj LfljlSj _ ajaSII 


JJLj jj| L*_u>£> Jj» iiLiL ^Jljil 4 juL ^Lll i_i^L>Vl ILa Ijl ifjjl 
^4 ^a*C"V jj jL Lujj-ij] ,jSJ_5 iljLjVL Ij S CjLo^LlLI 4JVjj <j ° ■j ^ic 

CiLojlull ^ jl ijj.i.-t-~iLa Lulj L^il jjjLu CiL jl« ll £j> iKifil Li .^ualj 

.el^jaVl U& oLjJxLI _ JiVl ^^Jc. -^^Laj 4-JLakVI 


• -ILi. CiLjlxlLfl Ij] a i»j »^ll oLjh'ilI jk Ijjb jilaijV . Lwfllj Ll^j _ (jSij 

. /I )jlii La <-laJ if I 4 aJlxa 
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dj/.j /^ll SjiiilL ^oinjLa ^yJI 6jjitill ^ «.I5~lI >j (jaII A. i—~ j .»«~ll j- LiAaj 

J^a^JI -Sjjitill jl Coil U)t&.SjjU < j& Ctuj^Ilj : !jUbit Cuij^ll| 

y^iLu 5jjiaJ olj^a a .S u Ijjb Ij-t I n _i »j . \ iji m : jyJLsJI jo Jjjl |jj ^I ^a 
CujjjSJI Lajjlij JJ* 1 »*I <J-a£ jljtV olajkLI Jjy Vilj .,ju«j jl j^J l jA La£ I 

j A il nj jj jj)A ijL)A jj^J Auiti tja JjV I SA Ju illj iCail Luj^jjV ^LiJj 
C) ljj.itill j* Jj % "II jl f-t-jj • o jju j^ll lino n 0*1 ‘i ^jJI 1 Ben schumakher 
£J" 11 jt Jliil ^I| JJlJ j 4 Sj -If Ja Cil'ijft|A*I <d jU jLuJI Jjj4 Citu^J&ll (jJI 
jlu j<~lnj~ij-a ^Uuja^ ^Uajlail <u^ll LujjjjVli i<jlj- 2 kl jAli jt JL ^jjll 
<aaja£ll oUjU.ll <L^iajj > 'i l jic I nj in JS Lujjjj ] Cy* J21 o*l * 

^J| - 4^-0 Lk. CtVU. IJ& m JjI^J Lfil I jj oLo^LlU jjpuioA 

ijjJi lilllA jjl aaIjIL ij jaaj 4^X11 CiLo j Ixl I Jjl 11 .JpLii 

fi 

<_aJL»_o fcj l ~| * I I ii^ ml /i i 1 *! « i*. jui ■'■«.i Ji " i in ji I I V j " * Jja jj I j ia I j i X 
JjJ-Sk Jj- 3. Aia tail (_jA <_ia$_o£HI oL^JaII ijjJaj J^l i.~iIIII JjlaIL IJj JjBj .oLajJ*J.I 

- jj i/i'i V jl [j jiol jl illjj • Jj jLoVl <JL "^iAjyuJ i^juJI <AjLa ■ m.iljill ja 

■ OuuLa oliLna Jl i jt ji I ■ »^V I JSi ( jA 

- <CL*j - J U ij III <U^jn^ll oLajixll ilij.lVi jj j_a J^jIaJI Jjluj jJi jlill J*1 
jaVI £-3 Ij jjA <JL=JI jl ^Jt i l.nlSK ja JjVl e j^JI ^A I aI*.»IA 1...I ^J| jjljjjl JS 

i<-aaj) n^ll C1L03LJ I iil«*» lajll i_jjAj jl Ljj j.lini jl£ .cllj ^y&c. ^lc. 

Jj it _ Sj <jla~ll oLajltll ^IjA *i mL <j‘il.if. SjJblliJI jLu_cL _ jl VI 

<-3JL.l-.1i oLoj hl« <JI jt Jill J^A j 5 >njj . Ijjll i. iiUij ^Jbl ^Laja ^l^tL <^nmft 

itlaLia ja CiLjhil I 6JA i jlfutl 6-lltl j^ajA iJjVl i-jl*i^ll cjaj Cij^J Cilajli a 

< vj < 1 (^jll 1 —Uj A~ilI jj-A iLjLt oL^klt LpVj - <j| Vj »< »»j| aSJI CiLa^LJLI Ljki 
j \ I t n V <_j_oj — aSJI a Lij. j flj I jl I j_A ^ *> IjVj ■ al ^ <-iJ lit ~ill ol ajlaJll 
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JILaL JSj .jjjSJL Sjlo JS ( jJc. IjfljJnJ JtLau l jic. (Jj oLkjnJI 

j5jj o* cP* 0*9 ^ <UjuJ5jll cUjiitl j> Ijoiu Jii u* J* 


. 5 iSH -a Loj jJ 4xsjjSkll eL/jjflJI ^IjaJLuuL JxXx JLAju <aLu£>L I i< iiflil ^LSjl jxjc 


J)l I n flljl i^£)l ij^laj £uOLa j»Al fj* £juul ~v l ~ i Ij iliJ oLo_$l*J.I tUala jj-oj 
LulA lljl I a j| III j (LaUl d flt*i 1 I ,"|V LJ | O Li U f JJ tl I LfljSaBJ .-.I itj XII 

4jl1oIS d-- »*■*> ^M, J• ■»a>*‘ I *d ■ i<la~ d -* ■*■*» ^Jj LljLfl Cuj^II 


- j‘.'t--H ^Jc. ljLalr.1 » ■!■■■ jl ^jUkjJ oiL I j ,‘i» SLi ji ^jiiLJI ^rw-ftll I ilSj 
i Luj 4 al~. A. I I oVLiJI Ou_jjj ( jJ J-a.jj Jjl pLljjj^lI jl |xj g a nil jiUlLj 
.iu-JEll SjAull jui jj^Sj I J_i5»*i jjSl <jjj Cujj£J] ji __jA ^yjUkjVI wJjLaJU 
Ljlu £_a ^iLa jA !-«-» ^icu S^jfl d ♦ aja^I| oLajLJLl ‘LaJLx4 4jitt c IJA 
( ^AiuJI ^aJc dJL-^ La£ CiVUJI i 1*11 J jja I .^jAlIjLJI OLaj)1*11 

i s^lj I ,* < a j <]Lu^1 bjLi Ja& jc j'y *.iin a i4Xal£ Ci^l 4 il l ^ a 1*11 1 ui ^iuu Ijl 

jjAj^jII jl 1 A(l&^w JA-fl ^jLauVI >_uLaJ I Lai .oLjuu l v fl l l £—a (J^XLj£ i^JLaJI 
<<_ii a »L.ull *_ul_=JI Lai .£-0-uJ) jl j~ *‘ »l jl ^1 j l « ■ ti~ m l LI Jtjjj ^y-a j n^l l 

Lljaj .oLjJill <LaJl)Ui Igjjjja Jjlkj ^Ji j*j SjjjJti 'Ll jfi 

JjLij ^JLllI k-iLJI JAl ijuLj j ■■■^1 UAl-itn d j- *J 11 CjLq j I * 1 1 ujxL) 

• ^ 1 »J 1*^1 1 d I I «« J ~v t f 
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: j-oLlII J in it H ^-9 I JsLaJJI 


.iipijsil CiLuwaJI Jjlui > li/ijjl ijklc. 4 jLo ^y> i^ll CiluLjil ojfl k . 


p^juu igl (jfi L^jIj^lojj <^£ll oLuLjl fll Lo-ifl jl^ji jl^ *1* iltllA . 

l^ulL^k i jl Cli- n j i n > 11 Aj-^\3 4-uKxl jJb La a,1 -VI <( jVI jjILa. 1-1 »J i -■ j_aj 

, Lul t*]LlA jl LiA ( jj£i jjl 6jj] JLu£ (jSLftifl <OAjlf olj ^A jl (>~° * 

. <jxj_aSl| oUj tVil I uJ^Jjuj ^A - J j ■ '- I j^Ja-a - 4-LAlj^JI jA £C_0-Lllj 
■Lo^lala fll i i i IjL* JjAj JjI CiVLaJI ^ilaS mjV - <Jal <u n - (j*%Afl 

* ^ O* Lojic, La 


IaiI LuUI jjJaj (jl ^Jt IIjjLju fjLi CiLajUII jj& .jwSwJI ^Ljji <j| lia^jj . 

.CiVLojVI ^ji^l ^jlufcO JAa-a ^ jJLJI 

I CjIjjLjaA 1 fij fl CaIj I jli I CiVI aJL I ^ja J^k.Ij ^ jfl^J I ^jiuwjlI . 

LjV I mi l (jl (jVl Ij j j . ti . ft > ^ «oLojJjJLI 4^JU-a ^^-Lc.1 n»i o 

. Ii5w.ii a 4Lajj La j 5S| jLlj <Ujjuu 


LL r . <Col JL *w1 ml ^4 (Jj 4-llj Jja A J»a "I I ^LLj ( juJ _ 


> 4jum L ul 1 oUl ■ -41 j if- 
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UXj-uuJf d-flJLi 1.11 - 4_>»9_U 


J-olUL Loj^-k n yjn ^Jfl ?c_jj-i-uLaJI fjC. XX* jJ ^ya dlllA Jji 

jjiL jj jj JllA JJLj jJ La-ij ioLIj flUltS ^lll <ti j » 1j-m *>i I jjJ I jLu^l I 6J0J 

Ojc. all * lj-k >/> jl o^ UVl o<*j=± U& JjL^B LLL <jA*j ^jui Igj 


< LSljiU* <JULI i aIojj lc Jj t Lxjla.a t ^.ai 6j|| ^Vl 6JJb 

•_» « ' ..lj-Jt ^jXi jLScI J A±t J . JI qLjaA lllAJlJol ^J| 

^luiij^JI jl <U£.^ill ._»« . .JI JjJJtlL 4jjSjil uU-uil^ll jl i^UiAAmuJI 

ULL J.t^Tu jjl LljJc cjL^jU jl «51lSill LuLl^ ijljjlll 


! I j*>* 1 ^1*^- 


jljL ,> iJjL^. Jj^-o JJ^I u^juiIa. <uJS[ Jjl ( _ r L 

J t a* j ^ | <lit* i»t n qL<) a ml I J£ [ . »__«j n.L^JLo .^jxc. jl Apple Mac 

jxaIajV i^ixll Io^jj oLajI jliII jk^i*» »Lu ciLL haII tciLajJjuJI 

<U^JI Jj <5 L^l& 1 I I S>a>Vl jl oVVI |^JL uiUtf I^JI 

CiljOi Olj <jLa*VI J>-0 Jj) 4 -i=w^Li^JI 4-ftti 1_■ * 1,1 Ija £ja 

■ . ...ilj— II ■ ..j ^<LJlaJI i_ij i nl^aJI jjia jac. ftjljJl l - i i . iit . fti Laa ^icJ 

. t_ililI Ijjk jjji ^ lj i <i Loail 

I $ «A» I £jft (_J-aI «TiV liij Jj -%-w Vlj J IfLiIiV I <j-o ^ 1 _ U m lj-aJI ^Lj 
(S i_iJ_ujL_aJI <jL~ i.ni i jA ilLi-a^Li Jjl CijSLfl (_)-*) Jj^UaVI uJauLa <j| 



JjJI <LuIjJI i ji 4 nl... -ill q| ilfitll ju^UI c ^j jjl5 I j ■ A » i j 
- LjJaiJI 4 j%1*i II ja _ <j| V] iCiLLivll Jaiuil c lj.a.1 ^yfl SjJja Li La j I Ljjjt tut 

.Ubi jL] i_ijuiI-^ ^jWimj 4alac. (gt cbl ujmk 


.4 a .I...II ol.o > lx.'ll I ^ Ur I La Ijj - LJ^I '‘I * 1 ^ J&lj (£jl_$ail t_ij n il -J Lfl 

. ‘njL; Cti+Lu ||^‘I » jklkj^Lu jl.Jljll 4 Xuij 

j n . i-i~i 11 ■ .j ■ ..I -vtl J| n«l ml C 1 S 5 II ^1 in'l jl i_&A_uJI ja i ll j jilj Lajjj 

< I ([ I— « ja£ 4 a j a L$a£Jj ,<Ja»| ja j> it ■<■» j^jll jae lala^la Jaklj 

fj_ij . .j ...I ^ Ja_o 4ft a oLLuaJI CiIJ ^jiifli n <UI ,1 1 irt .flll Cii 1 fl 

4-a-j**II ( juAj ^ylj wiLLJ.1 <lejLa. ^yfl Jnij j| _ jl 4Jujlaj - 4 j£aa 4aJualLj 


Church-Turing thssls gL iJ Ayiii 43,jJaU|kjJlLiju Ua^ill 

I ixxuLaJI i^aVl 4 «j .L j| 5jlaljlil {jAj ^l*JI ^yll Jjju ^ylljj 

Jn ,»l Laailija Jajj iii'i jjjjljj gajp jVl J=aJ| Jfl fl . 4_u£ja&]y I ui ml^fraJI Ja-a 
JS 4 tin ^jll luLuaJI llau I liKi a LaJJ i^ySJjJJ CiLluall 

<la$JJ Lga jkjJu Ci lal hi % 4al jl ^Jl jjauj .^jJI JuXaJI ulluiIj^II 

4aajjjj *‘ljL 4 . ft .-.« ..» ^ .1... -vll I »ftjl j ■a.I ^yjt Lftjljjal n J fllla 

^yJj IjA y.10al oilj .(jjl.flKII jjjLlll 4 « ...j Ofl^ll jaljliL 

i^aijall ■ 11111 l^al I 4aiLuil ^yL ^jll J ol t tii I ujailall 

laiuljftll ja ijfliaa ^jLu Jofljftj 4apll J-OJ jl j£jall ja j£j 

l>u) >*-“1 5a-»U. <Ln»J O j i iilj-aJI CijLa J fl fl tial ft J irt jj jl jjJ 
Jaw jl Jaa ell jj (LjaJ n fll ji n fll CiLfll 111 n ^ylsu 5 aj_)$£ 1I jaljjll uj lfll fl i4ft jui ^yJc.1 

■Uftj iCiLumaftll jftljl jylj ■ jjji i i t ll jjlll Citmujl i_| J ui k Jjl jLayi jfl fl 
juij till jj| jlSJ .Intel Jail 4$jw jinii^a jal jAj * Cordon moore ^ ijiin a 

. UajftJ^j Lflj^Ja LftLal Jiaj _ Ipjljj juLa 
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i*l I 1 j ■vt jl juiuj i a n I . A * % 1_£Jj_£ IJ OLwJ ■ t l a 1 .Ij 'll I 0-1L£ 

63jS OjLua ^Jtajl dij 3iaj <4 j~i - a-all <iljjl ,j-A Jjj lift Jj-a Ja—au 

. j^a uSj&J Sj^liall 

-U^LlIL ijud <j| *! Lelt (juji-oa. jJLj iQ -a ,j»jU ia*a JAai ijS 1311 

•-■->-* Ja.jj J-Jjju 5JLt <a.jjj JajjjJj ‘ J ‘till I Jj-a.j (j-lt i-iijJJ i La a-ia l ra lj$-jlS 

tr 4 j>“ u>*^ <lh° ix. Jy -Q d Lj I * * - ■ ^ ■ ■■! I | 1 ^ t _ d n * I..1 JjJj 4 Lj^klAU LLl 

l^la i*il I j . .« , ..lj-v]I <£.I*iim 4 jI j j~ii u VI ^Jj ^Lu jj5aVI ^julall jl Jj I 
.(JjjV < j*>»a‘«~ll jjjll jjlS 4 j1 jS3j) jjl iLLu L a ja-j-o Jt jj* ,'i»jLa ,jl 


4 $j-*l LL IjJeuj ^Vl olSjjiJI <jjSaj LaJjaj jjja ^AOJ . ^ Lflll Ij^i 6-Uajjj 
i» -a ,j» jL5 jL-o ' aa qjIjjuaJI iaLlaa jjIjJ ^ 5-5$-a>° iilia L>a Jl>j 

, L^Hl jj Jja-aTi ^jll 6 a jj'ilI <jliaj 


j ■»■'-"» pj jnil ill I jljLVI jjli i» a ^]»ilftl lg.al.c3] ^Jt La^ljj^JI OajljLa I3^j 
i_sLLU ilLjj ,ji LfJ Jj^oua 4jjjSoLuJI Jilijll i _ r lc- iaoajll 5 jjij^£ 1I jiljJI 

iiJ^k_j_AA. IjLoi <oljj £a-*u LfrLa 6J j-ail olijSlI jiaa-a. j l n^'n ,jl iaJ-a. <<UaSi 

S d"r J...J (jjaajLsJI **■ ^-La.(_jl (jijj ? i—ll3 JAJ LIjj jjjlj *S . '<*<J> 

oijll Jji jc-jj .^jjjiVl j-a-UI I3fl < jajj l o JjOa. tjjjLa oJligi <j-aVl jjSj L«4 j>j 
( jj| J_u <OLoj 1111 ,ja Sj_a.lj Sj3, i t i jjAaauJ jjjjoSJI N • • ( J.n» ~uu i jjaljll 

■ jjAmi’iM lia ^>ufljl Jaalj (jjjj^lV VI ^Llaj LaJj - Clljiau jji* - 

,jl cLjaaII jjl5k I3|j ? *l!13l u i-oiV I ^oll J-ALjj ?OaJI liA ^ . L- a T o LLaaiC. JfS 

.(jUullja. jJJ Ijjlaljjlml Cy* jSjjJI ,j3 (jJLij Vl Lil «L> e^pii Ljjaj 
i • « I * <a a" it Kj> l La-o Lo e^AAi ^ILojaaL ^aaU jjll oVj a 1 Li JiLa. ^cjjLaJLfl 
51jill jjJij <a Ij^ll jj* JSjI oVi jjlJjla illalujl jjt ^jilS 51>L» ilia j. A- A ~i a.. 'Jj ) 
La 13] (ji-a- < .(Lii LeLt L/Jili JJU LjJiUaj C*jlj J,l>a-Vl L>^j-J ^ill 

jlI jaIaajI (^5j {.JC. - I j'lOAAS <oXA-uljaJI Jjjojl l jjja5*l ty Jc. Ljjc 

. Jail 13-A 4 jaOLj3 
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_X$jj HLa jjl eJj J^jL ^llaluu a .^»VI _1_=JI IjA <JVj uCjjinl jJJj 
• CiLaJ&ll cjjjuti daJL_o <ag a i jkjJSj - < til i hji - uuiiljail J . ..... I j-. 11 d «j a dljdv 
l_Jjj_8j < I *j ■ 1 « *j jCjIjJ <till J_jLi ijjj jJua d * A Ijl I I* . . . ..Ij ^ J ««*■ Jj 
^Uaj £a I \ Ao l jkle. (_£juJI d^-vi Jjj jjii ail . (jLa.VIj jLLuaVl ^lijl JJ) 
IJA Je. _ Jj jl jS.ll Jj . I i ■ AI.j d j. a ' 11 .-.1.1 ... -II (. |^ja.| w i~ i J a l<~ a 

tjj ~ »i » jjljjJI Jla_a J Jjj jkit jjjlaj ,jVI .CiVLajVl CiLiJaC. _ t juLuiVl 

- iiSxuj^ISJI Cilj .ti.tJ I JjU a.]»’» LnSj . l^Lo dJjjiLI Jjljjll ,ja 6 1 j .1 f CiL*jjjj kJllAj 

. .la. IJ I j| jijuoll : ijulLa. (ja aJ_a.lj Ji < La d U -.1 Ja.jj . i- t.ja_-JI a^-. ■ 
,J (ja,IJIj j a ni ll) jla_ajJI LjJ jj L jjl ^Sll ISullta £-n 111 j" I ~ a a <JLat ill 
ija JL$jV jLLj dJjjiaJI J Lai ^llll J Jj i&aalj iijLjjA d ajU.'.A oijll jjjaAj 
i(‘laa_y-aSII Sjjaill) OJJiJjSJI ji'.i.n n dale. (aillal ^jjllj «Ja. Jlj jQ hi II £/jl_a oVlaJI 
. I Jail <aa.L ,ja - Lul j] <6 Lila jji. OjJJjSlI l. gjtf . (jjSj ,jl JjSaa jll CiVlaJI JJjC .j 
ujijj ifljll ,ja ia.jJ ill J] JaJJIj jfl./il l Jilla. £j»j CiVLnnJ <Laui JjJJU ^ iLii u*i 
.djSjjj^ISJI <JUJI JJ Jjyj lla Ji <0a. JI jl jflidlll LaJ Jjaj jj jSllll Hcj . Ifl -a 

Jcj 4-uLjaill (jujill jli < jjj jjjiLil l tali d j- j~ II £-a LuLuj iJjILj 
Cuaj ^juLuil Jc tallill) I fl aft ljaj jjluijjljlil jjljJ djau j vS-v l ^jll mil 
j»-> ,jaj . djSji n ^LSlI eLjaftll JJ V jiSJI KjlISja Jl Ifll^jilij ■ • ■ a^o^Luajll aLutil 
^juLuil Jx. >_i j »4<l. -\l l jja tlij 1 . 1 , 1 . 0 , a ^_i a i ni jlSaVL (jLS IjJ La d_i .A j Jj 

.iajlill ii n j jxJI a d it j i tit I SjaxJI 4iSJj .LjLa.1 ^uaa ■*■ ■ ■■'! jiSil e LjaA Jclji 

LOLxJI ill i nj jdSj _ Olj j-1.-aj jjiI j-jJI jl Jaa»ili jjl JalL i_ai_jjl j. i.*i_i Laaj 

Jac j j i H 51 JaJ jj .O^LaoJI aLut.1 | _^aljA. ^ja ajlfiVL Jaal - uj^aula. jUnaall 

jLki J Cafri jSaj Vj <^S1I ISailSxa Sjjlj j mA LaLaJ I j It jjlni Ci^Luajll aLutil 
j j i ii 11 Jc. jaji d jSj JII^LSJ I dLjaill ^ | Ijjb Jja jalaaLiij Ja . iiSaj u^LSJ I cLjjxll 

- I'jJA d jSj i I . ^ISJ I uumljall J JJli Jj I 111 Jjb j| ? iiSjjja^lSlI.IjaJ I Ja£. d <a.C 

^4aajaS i_ixkulja. - jaV I ^ilj J 
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^j.. l »at I ^ I f ^a Lj ■ >»L ._jj ^biuu ^,..^11 oL jUl l ^lixt ^ j\ 

LL-al Lr ^-> ^jll Jj i o » "H (j» ,jJL*JI (_^1 mJ.I jlj <(,_yjLi»il) jjjjS-uujjSLII 

Luj3 LlLuoj jjj j£j |J I jl _ Ji u i.JL jjujJ j-aVl £Alj ij&j .<U-ajJI 5U=JI ,jAl>V 

k-J j ..1 Ij-aJI Jl jlaill iji ( jle. jdjxa-a >iij j'l - jVI 4j-aj-a£ll J}J-=k]l jd> 

^1 ..ill ^ylj j-flLJI j-a LakjoJI ljuii uf*-^ JL* jjlSu jJ Luji .Sjjilil Ciljjll oli 

d ./. j /XM q! »jl« 11 4 jjJoj ^kjlc J 4uxja£JI i_ijiiiljajl jjJj 


jljjaj .Oa. ^ail jjll >—fli All jjIb JLaua ^LJI CiiijJI ^ <a*ujpJlj 

^ If. 4 j'M all d 1 . ,.j -».! I f^yailj ^-2 >-j ^ «tl Joj .^.altll «^«~w <11 ^jl u i 'id j i— 

j-jljjj d f j’i~i. .-. I ■ ali cilj ULLl I Aj (j*"' -^l -ll j-a 6 JjljlLa jljfcl lalidJ -lSl I (juLkul 

da... I a I lj .-. I ..A ljjILi | ;9 y a iCiLjUl <L_jaij ^_jJj-uLJ I ^jic. ^Jl Ciljjldj^JI jjjL 


<UaJUl obiu ^JJ Lljjjj <j£jju£&JI eLjuJI jj-il^ jl j* il l ^u j-Sj 
jjjLjdill jj ^yic. Sjj JjV &ul£i4 l jic. ‘Ulxll oLlm-kll jc. LaLaj i oLLJI 

tit (jiujjj juilj ^LLujJI <tLaj fA*. <oau Lauij (\) (jl «V i x a jjLiljj 
^jjl _>LjA j> 3 k <^Llll jlluuVl LaJi^LS iaJtn J-5j _ La JUk ^yjl ^ a~ . n a _ SjSiJI 
jc. JljuuJI (_ ) uii LaJbjiau (jl _ idikAoil JX-Jj La I jJj . JjVI vuLJI ^ aLuiV 


. ‘'■■.Ij^llj^Ljiill ju 4iiaLuiVl <LnII 


JaLj La^ijl * d i aj a^I I :* f liL«kH J[% a LkUu _^ 5 VI LaA ^jLfliilaJ cI LiA j 

d t i .... 11 j d . 4 . ■ X 1 1 Cl L Lull CcIjA 'I lj 4 _JjV I lj} ialjt | H A . Al ! j I i rS f I 

d VJ * ‘j^LujI ■ If- < IjdA Lujj j d A i t i ti l o LLa.c . u i ltl iii d^ 11 | j n &A I 
j-iiiA lijlill <TluII Li .(^U Lui jdiVl Ioa LL.AJI 5 JjVl jljtVl 

d-k ■->. .X d tl-w I ( jt . *■■-». il l ^]| l^Jljli .1 (j 5 LfU d a J I LI I 4 K^tia ill jl jai I J~i ja A I 

J .r.~i~.~ ,JJj jc. >- j-~ -I Ij . jujLa 3 « .X> Lftjjx. ( LLu JA 4 uJLaLa. a ■)■ > »■ j . a oLL.J j n I A 
e^gja. jt oLi io_j Jl iJjj.nl -a Jailj L k.ft L a jc. JjuSj j juL j-jIjajj i j&a JS ^ 
^ I a-v V JjlL ifuJll ajji juALuuij^ Juia J «j.L ^jJ| (j ua i t ill 'Lia J[jau ) j& 
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1 1 > J IIIIj -t i dtj tljl 1 1 *l^ njV Ijllj S lljh ^£11 ■ I'l ' r I ~ ... > a , ■ijjj 

I'lJJ III1^-^. Jn m‘i JfcilL llilj iUl ml LLa. tail j«^* * ■ .A all jl <t I il"«l I 
<Uulili JjJal jl .^jVl JJjJI > -*- • I « ** * ,j£]j <( jAljX.Vl tiik jit ii/lil 

J-fcl i ii~ i_g . J.'wijj J_jaj 4jLa.VI j-Lc. Jj ^11 Jjij (jLi i L.flio >.<■ «H . .jl Ut I 

i_ij ml^-rdl Li^Lij <^£ll tljjj.il tjjLuill ■ a*..»ll |jj jj_a ^111 Ciluijj-ii 

t * 

ijjlxt JiVtual jl j~L 111 ~ »■ ~ < Ij^lj Ijalj CiVLuaVI JS j J<%1 ^1 LitlSjll 

•oSjll olj u* 

jjijm Li < Jj Ciljjiat QUjjjl ,jdalxll jj jjyii ^Ojl jc JjVI ijiJanlj 

,‘i d LJti jl^ . ULLu< allLLS I »j a .a;1j < j^lj 

\ )1 1m .udjlfll lilljn jjl l^iLajV ijt I^j JjLjjII Jdil jt » 

. JjLjjjII 6Ji Ij^ui ljub j£ . ^1 j liJlftl * Ctajj 

j Ljti fji <_>cj4 dill Lo&£ .Sta-aJI ^allo ,jj» jjj^ ~ j " fti ...I I 

latlall jl Ctt^jwllj oLaj^-kll uiji dlljS i L 4 «Iml dljl^uj julll JiLul iiUu 4 j y-u 
diKjiill jl ClLjS-tll jl n-tll Ifljlr. ^Ihj jjV idjC jjfc s j ■—- lfl~l '"■■■■ ^ylc 

(] i n ^ylc. <i.u.Vall jklLaJI <Uj-uJI ^.jSj ijjljll <_>LJI ^yi I*iitiflLj I nftnj .(£j^.Vl 

4 i/ilaJl S^Aiull JjljIA.1 ^ ■ A~aj Ajjwj (j-aja <11 (_jl <4ikupaJI jj^lo |jc. .till ££aC 
4j>l in-ti ujja 4 j lor. (£>2d jl - jt!La - j mijII ,jii .JlxaJI (jLSjJU SjJJj ll2j 4 j 
J- a.lj Jj_a) ^2j 4 jLa jjJc. (jjJX«JI t ja - t.1 I jj ( jSJj i_jj ■ »! -Jl ^yic. (jjJXjJ 

tja ^yi Lfj *J*J' * iv_ijiAlI 4 jlor tljaj i_^j-uulaJI yj a Culls) 4 jLa 4xlaj ^yltj 

• j^tiaV I ^ylc ll£j u I 4 jLj ^u-klV dllj jj _ Jmiii dll j oj3k - 4 jjIjJ I ^ja 

dltlA jjV dlljj i4jjAj^JI 4jJL j>*> iA ^2j jjlaJi jal^c jla-ilj <ja»V I <_xlL=kJI ^^Jcj 

*?4 Ijl-al jaljc La t \ ♦ * JdaJL ilia ujtA'Jj . L^,SL«»iS>l Sjuje Cilj'iK.nj 4hi ■ »n 
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Jjljju La .\*x\* jl Y • XO \ • • — £xY 0 i \ • — Yxo» ^1 

(jVI ._jj i ula <L*JL 4jj«ii~> Uj iiiv Jxu ■*■»->■< < jjxjl jLjjb J^hpJI jjc, 
.(aljc-Vl yjua Lull i_ijuilaJI 4 cjjlu | _pajlil J[jVl jtlill ^i illlj 


J-ui-S jl) S AeliSj a j-ft J-J a J i ll JaIjC. Jj-Lal ^^ajaSJI yj ml-til «„iln~i,i,nj 

yj m l -J I jjl (_ji c yAl'ij yAj i jJjm jxuiilll jjJ-uj *J jjxj iS y* JjV (Jlj 

■01)11 olj jl CiVU. ijfi <(jLO^A^If t_i£ljlll tjclii d a. ■ L". _ ^ 11 

eLaflll Jja ^.Al^a ajc J^ajl ^ (k'l.iijj (_iSljj l ji Ijjia Lj...I->- Juoi 
flSjl AJC. l jJt JJjdl 4 aui 5 (Jill jLuu jjl (iL^Aj l^xa £_u ojj> JS .oS'jll jj-i’i 

I I AJ A L>3-uL^ jji Aia c<ijLL itj-wJI SjLj ^Aj <J^oL*JU j>t Ul^j 4 a h * 

y-jlis yJl Ifl 10 JaJj) JS A ft < it 511 oLlftfc JS Jjb OJljJ I Cilj IjjaJj) 

.<jj lU t) yJt Ji < oAj UjU <Laj^i ^^jLo Ijjj > ohA./> 

llaj- 0 jiAfk a£JI dlfllk) Jkj ljj| pj| 

4-JjjXo jl I ^ila^a J_=^l V iil ^jCL > S yJVI ki^uJI Ijj&j 

t^j k i nj ^ jl^aJI yi <iLjj dj-0 JS y-i <ult OtfLaauV 

■ **^J s ^jjll IJJb Jl JlAl 

Sjll^al ,> 


(Ja-Aj JLajj jjc. : 4_JLJI CiI j ln«IL ^JL ^JVI ■ a j ■ >-11 jl^a. ^jl Jjs.II 

(j>a j 4xui jl ixjjl jjA lijL jjSLLa ajbj) ^ijll IOA jjU Jjij u’dn jajL 

0*1 Jja gjlill JJjJIj .(ilia j-aj 0 • • J^a jjSaj LLxall JjLft JOC ^yl ■ . j.Ai 
jl>L«VL dl juu <oLLuII aJclS y 4 -ilr. jjc La I jl# n-ij i«»il I Jit ja |klijl 

(JaJj (Jjjull JjA (Jj , i a II j ^aii jj I jLi ju^ill Jeu^A llAj <4_Jlll ■*l(jl*a‘ e Ij^j 
^aVljrL ia jmi (CiLLuJI aacli y LaJj 0 • 1 ^Jc {jJIaJll JJtll iju £ja yaAdull 

.(<LJlaJI (.UiiiljaJI ijj» 4afl Loj ,‘ia^ll j-oc Jj-o J^jJol) JjJL CtSj ^Jl 4la 
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AiU ^ AJ A^Cl I JLoAJLujL Llj| J^Jb I JJb JS <Jjl^J I J*k \J 

6jJ-uu N • • • • <J ^-«j-oS OJMI La. iLd ,jlS fjli .<LJL. iicjuu l^JLoljc. ^I| jIjcVI 

I j-fi (jl-ui (j-aj 4 lj Itt (jljj j[J • -"• r j.Ujl 0 • • j^Jfc j“ *. - JJX. [_fjl-^~ 1*.*.^ » . a 

,<bJLaJI (j^Lj oLLf. nhal <jl^j ^n*i» j| 


, LLu (£js* I 4Huu Ij'ui <> lov graver ijjl ,jl2 ^ I ^ Jjaj 

Ci lj In» II e Ij^j * I ' A.~ . ..!■ Sc US I j LejjlIj-i. |> n i/t i ■ » jl Xijj jijja, jlS 

•ijJLLII JIjJ. 1 JjL jja <Gj£fi .^yOj n^l l - .J...I —.11 <Lajij ^jll ^jl^jjll 

fi 

IjLfl .4 Si i <il l _>jc i_ n . ^H (3-a JiLj ^jJe. <Ujle dl qLj] j2 lia.1 jjl <_»J& 

■ dij i . <_uSLH JS i>u i±aadl— <JaLuUJ — d_il« 8 <GjJU <_i(l£k ^Jc. jjaxll OJjl La 

Cxtj dajlj iii < <6Jadj < LuL , iLlS J^l ° jji ~ . ..Ij 'jj «l. daLal I 

4j|_u ,jAfl (j-oj-oSlI <->J m l *> H Lai . I ^yjlja. JjLu <_uLj ,'h jIU) 1 K JjjJa 

* l/jcLmJI _)lali> La <_jl ijj Vjj 4jjlj <JU| Ijll jkjiLtl oijll ^jl 

.<GL5| Jja uij^a. ,jJLe3 L jjSj 


. \i\-i\N (jll^jj^a oLoj-U-ll jjLijJdul^ Jjljj Oujl ^Jc. 4_ajtLj 

«—»LjSJI Ly -lc. olj-a i}Li t^takdl Jjj] — 1 **> — £-LiaJ Jjl SjLe !'•« ‘"J> 

j 4 X> ,jlfl ». l-i-. cjjuu dijLua Ijlj i^dliaJI jja ^Jl jli'H jl dale dljjj «<_jj_jllaJt I 
dlj ,j-a (j n^al l ^ .U-t • i yQJ >j»*^.tll Lai .4ac Ai*\ n La ^Je JjVl 4a^La)l j^aaLxll 

ajL^jj .6,1 \lj .jL "l ^ jj^Le 4jUjI CiL a * CiLiLu a 'f la ■*•»*. til 4i^aj, 

litaall Sjdl jl jjj C> Li Lull ajeli ^aa 
^*1 aka cttlj ^lalij JL» y La ^Jc > i~l % It j.xl‘> <JUjl <> 

6 J-C.Lfl ^ Q a f\ \ JI>JI jJoLu I <J> Kflll c (JilLfl . i n ^ IQ J£ j JJ » 

.((jiij-ull V,, fl .i. /n . ~i . l l jJb Jjft wjltJLI ^jic, *i"vj oLjL^oII 

jjj taa i Al L u jl Ini I % 11 ^J| cllj J ^ j «u <ojL!JI A * Uflll cLiljj 
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^ i (jlfl <L^>3UJIj .(j^Vl fj LaJ>ua»i jji Ja «jjj5Lll 

Jji; <ujail jjiwj u^l JJ-tflj Jsi (jic. £ liaj (SjjJijJI SjuaujaJI ^ ^LaJLj) «_■ l.la'.M 

• gjljj 4*jjl ljJj Lih U. ^iu jl 

fclllj Si U IjJb jl % l l 4 iAJ XII .IJ »»■ H *■ I »^"...l ■ JL,. <j| ^ If 111 ..J IJ 

Jjiil Jlj-a 4-sa$-a5l]l <U^ujaJI 6JLA JjLajj.. a SjsaJj a jLA. ^ j^aJJ 

jLij ((JuI^juLa < _ y<K«il) 4 ill ^ n oVLaJLJ Lltji ■*■'•»- <Ou_<Jul ^5j i« j\l ^ jUU 

*■ Olk>® ij-tj LiaJukl 1 «\j i jlijj jlLii ^KjuI .^KLuli 

<Uliskil oVl oiv VI ^jJaJU jl Jji_a ,‘i^afll £ujj 4 i aj XII , £ 1 j|l]| 4. . ^lA-j 4 «■ -I •». SjjLa 

t (] ^ ftJ jui oljLsuIl jU Ji-lj-ill j-aj sJLkll iil^j ‘ Lul 4_*jjVl 

iJjiaiLI I jjS fjL f i »" jl£aVLj .(<Uc. ili - fc i‘i tfjll jin'itll ( j]'J 4 a...I Jj 4^ ,~*. 

oijl j i ll 6JcU j i rt l if JJ£ ^1 i ii t\ i ^ ^.a^a^l I ■ ‘j * ■«! ^11 * t .*•. i^ i 

0 

.^jJUI u^ujLJI l^s 

U>J ‘ ii I ^ft.i.yj I L.ti.L I i 1^ — rf a i a — A^v J J iK.h ^ j 

U Jj tl d^UU L| jl ^J| jJlJLi d i ft A | Jj Int jJfcj <_Jli. J MlJ d a ftj ft*\ 1 1 

^11 (J .a 1^ i fI <J*Llxuj L u^J IjJ <JLJLI Ji.un ^Jxa .(Itvi j kjj ljai ilVjj L^IcLli^ 

4- i5L aJl I JS ^ ijt% i \ Uul ^ilaj «^tfu ^jj lj ^ <JViJ 4_ulj I fl I « .»■. I \\K a< 

<j-o jj£i 5JL=J1 6iA ^ cillA cx$Su L jjj .LjlLil <jU.VI LiL^jj ^lll 
JoIL^ ^1 J^Iablll Jli-oj . L fAaafli 5 j^U j>-a - 4JSLU.I j)SJj 

<!LaJI 60A i- ^ - J 1 5<sLiS j,] oil Ij] <a^ Jli-a 

ill ^ Jf-^kUI jJL-a «jxLc J-Aj) 05-^ 

6j-^J l-UJ. ~*~t J<n flj <J-al^Xi ^J| Jj l r^ *> l 1 JJ -& jkjjlj-a. jl <Kif< o 

* La j-aj .^LJI <xj^Jaj 4_i <JajuoI ^A. JLajlLuiLi Ig— iJjj jAj iLiojdl 

J*aJL jkJAj <^u^aJI jjl jjA % inil l.^tl,i^>i ^ j^Vl ^n> 
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^lu V JJj Jl VI iLj ila~ilI <* ....j -vll Sjjj J^Ijaj jj l *>~ Sjjjj lj < t < n j-a. ^j^oj 
«> Lf 1 ^ is* St Lid £ »_■ la"»H |kjjlg-dJI Jljj La <Jj i lS "» jj Lna- a Jj^j 

. f LJI ^ajn^ll ijia il I 


Jl Jr& LuiLul L.ultull J * I ■ ■■! I <Jjoja5vII <-L>ojjoJI (JLoJlLuiI Jd Jaj Lj 

Jlj~uJ I jV IjJaj <4jLa>VI l-v ~ ■ ■■'■ l jSi oLuiLuL jl j_i ~k VI Jill —LlJt 


- - 4 jf VI < IJ gjj L yJ> ^uLJJI j] JH*' .SoiLi <jLa.l jkjt—j 

LLJ ( jlt Jj ■ ajl Jl a~-». i ^ya <,.14111 JLul JjdjLo Luljj «oV ln~> Ty VJ ^ > a^ . i <- tLc . 
A Cjj U ij Xj .*1 .a ja--*ll L*id<u jj jit fJjljd. Lod loVLaJI j Aa-i jlj iU I ~k 
j&Joj ~1 <ajlj jAj idll ujoulaJI Ja iti'i iJUjd jdj jJ Ijjj iLL&VI < *> 1 4*1 J-d <jJjJaj 
^gjlill jjJft (joolj ,{£jil SjSljA JjLi (lajli ^£_p.Vl ulouiIjaJI Jfcj <wjUolL 


lj_sJI f, rt . I ■ l«f Xj .L -^11 < i 5 a IL Ci mi jl ifl-A *v11 6J-fr-J <JL J t it i j Jl 


Lioft J .1•» ~n ^ylll < J*I Jill oLljk^VL LfijjG jl I lid jkjc. Jodj Lajjj <<ooj ) nd ll 

<j.'.JS.oll l^J-Ll Jd SeUdj <-ua j XI I . ,. ,..lj ill Jjuu ^< Ja . I ( j j l r Sj Uj mi l 


,<UL jjlollj CiLuiLlil .. ikfl il I JuLfi £d Jalxoll ajjlfl J qdo Jl j Aiu 


JjLujII Jd Xm> lillxA iLoj tdll iji-i.lt I oldjjlj-Lj ijdljail Jj l--~ 11 ^Jj isLoaV Lj 

d ' I.ITJI (jb^Uai Ja JilfiU l^jaJLu <J > *j *d I1 . .>.■>!I^^JI ^j]l <x^yyaaull 

< 4 jLjdJtJI CiLojhil I a Id Ijk.o J 11 i.wnlaJl <-ujLa. pUulalll I JjJj 

• Ait ■ ,Jtll J. k _^ojVl jail <a J S*~i l ji jJL oLgla il I 6J_a jtt.a ><jS^LI 

.^ L J a lloj dl j JjJlLuli jj lAjllxll . *i . ..lj til 11 i t “ 1111 i LfrjLgl n Ja ^*<1 q V 

Sjj X • Cil j <_uLjjj 4-aj k'l o Jj_0 ..-.I tjU 'll I Koiil alSLa^o Jjj-i-fl < j- k ill LSI 5-v jj 
Ij,i._i.i«l'ja>. ^j-lc ^jJI Liil aia Ju Joe. <_i.nal £-a i^jJioll ijjuuLwJI <£La <j j« <4~> Jxw 
^uVll Jj> Jj-IaII aLSL-wu ^t'K'i 1 1 (j f j g -v 41 LfrjLSl v<i Jc jail jlj <ajl ~ « 11 

Jjjj Jljj I lKfl .< li.iLo <oloj 6jl# jdVJ <jls^y Jooajlll L y^ji-i I l$J <JjikjaJI 
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I jjjj| i Vj . 6 jJ«Xa j$hlj <jX^U U^J ^ull ^^Aiiiall <dL^J 

jjbtjj_^ I <G!l]J < a U fl ^3-J I 11 U^LiU sJ> HjJq Jj-Tk.O ^juALJ I <i LkJ 

jjialll J-kAil fl ^JI LiuiLo LaIua! ^IXaJ* uitj ^ic p Luj . L ^ajVI J j a" ^.a <_AjjlI 

.<a] 1L1I ( juiUI jLaj 

, l+Z}j±L j^-L 4 ' -»j a^lI 1 f« »'■ IjjJ Li I OLoj 1*> i l I 6 LS1 ^ ■ a cJ IjLo^ 

Lfl ,^111 J JJU Jskjl^aJI Ift fJ ^jlll ^U-i^Vl Jt Jt4-aja JVI 
JUJI I 4 A ^ ^ -k JI JpUajI ij* - < U>aa «, m 4- fl -ugu — a i - l c. Ij .jkj-aJj jl JjjLTk 

. ^jiLJ l < 1 £jj ^lall ^LLVI J\ I wit «/\i 


.A^A^JI jJLc JjJjmII Ijjft O^MlLaJI pLakj (jUwJj^ll >»to. *1*1 J l l* Lcla^ 

‘ij&luu oilt 111 4 juJJj d^Uluil ^xujlL < liilc ftjL l fcl jt I jUAafi 

jlillfl .^JL*. ^jj-xa»La. (g) <Lilc Lo-a £j-*-«l J_,i .t.-.l ^UulS jji^iJI lift 

<di_uuVl ^1 iOiLi.jJ.lj oLa.j-i-J.1 QjJ <IjLlj 1 I oLojJaII ja ^ ha I < _i I n a ^ 4 i M ij-aJI 

eLu J J . a ., o (ji < O I—ojl*_i I Jjljj SjJJJ V J_^LJI 4-C.J-UJ jSUj i<t_>jjlall 

(oLtjjSJI) oljj .au jl 4 fl jft % (jc >i i 1 ft ij iCi^ ij iIj oLi.jiJ.1 (^JJ Jajl j jl 

LluIj >^.j~ 1 (]'il .*■■ ■ -. ipljjitill 4-> jTi laa itjLil.1 oLajlaJU (jj» u-lc.1 i=kjj jtuu 

. jijjaj jjO oLojjlja. ^ I f .u A l 'i Jjitl iaojaS 5c_^n Sjjao 


^Jt * .» j XI I , ..... I j ^ll ^Jc. J« all, cuj^l l jjJI ■ .jLajJI £-Ui j 6 - “IJuJall pLjVI lilji} 
olul d 1 "J^H ■ ■ ■ ■ ■ ■ IjaJI aJj_a ,LUU 5 jjJ->,« jiual ^ic Jaju l$jl ^i.jj < j a■ inn (juLiAa 
Sjllul I ■ .■...Ij-wll .-.I n K/. j JS I~|U->1 4c.juJI £-4 j ja ia.jj JjAaj | jJc 


.^.1 y. 1 . ..*v jl /.~.lj \ ^0 oLjj&II j iLJu iQajttSII i„i i^yuIjaJL ^ual alni ^fl ^-oj 

ill ^jJtJ . v jxm I * * <j I jl c j 'ill I jjj< 60JC. ol J j ,j-“ Ji J' i 'V jl 'ifj J C -i^-' l 

Sj J_Ju \ • • • j * j L ~1 l_uiLa I U. 11 J r * j ij jjljll OJjll jJ 6 J-A ^-S (JL3. 

, I jj^Vl .-.1. 1 ■ ..-J l eljSii L f& J£.Luj (_slS (JjLj (JI (<LuSljJ ilia. ilia ‘UajaS 
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Ja dlji Sj a ill <ial£ d. -J XII.Ij *>-11 jc L <JwJI ll> Jlu ^ 

^ nft jl oLliijj^II ji djU^UI ji in jjLS J^ilj i^uiIa £Lull jc >1 im 
«1 ftl * j jjSj - (jJkljll ^ i n l jg ll ^SjJU Uj La ... J^l :jlajl ( ji <jla.VIj ?4 jj£Ijj 

L a > ia]l jja JuJjlII JLa. 4j| ^Jc. .CujjaS \ • < \ 0 (jula — Cul dj^lala 

jjll 4flll %11 CiLjkil I Jjja .i» tall a LI... .. J 1 *. A jV ^|l X*«X.». .- f l *jU I1 j. a 

O lljjjjaj iCilljjl S J jj/mi Jjj t<U-aj n^ll CiLo^LlLI JjjjSj] LjJ 1 a * ~ i u I LjjjjjLu 

^ . « «jt-» l i al l tjtjj-ll cS>^l (jljJJ jl Sj-a. CiUjjji jl Cillj-il a j-> a ^ 
O* . ui ija. JS 1 -uLa. u ■ .. j li I ‘i * -a I j L-j^^l I (jUjll ^ jjLHSJVI oLl* 1 

I'tiniij 'i Lula Laic <<AjLftll Ci^L^jll JHa a.1.^.1! <Jl_aJI SjULI Cilu L'^ ii 4... Ijj 

• dlj JS «\jflV>l ,*t» a^Lxi vll 


jktauVi ^ .. « *iijjJ (Ciljjll u& Jal£ 4-ui (jUJJjajJI i/-uLjaill (Jjtj 

L4jL»jI ^.I.ii) j* u- ill 4-aJL 4Jj_uxo i_La.lj 6JjJLa ijj JjA Jj_a u_ijl 1 % ~ilI ^Ijpl 

■CaaLi 5jjll (jl 5jj. » . a ^-gJ jjjLlLj i.jiii .^jJLU jja e j-a. (*njl» gja le j_ap 

> 1 La Ijli t J j 1 . s- t jJ^LIj jjaill 4xu>l (ja (jaJu .Injli «i*» ^gjl^ala jV ,'1 afl>jtj 

.SjjJI ^Jj ajjilitia JJj jkgi £*lal ^Jc jjaill pjia 

»• * * * 

<U*L>II I ii j j rv . «*i La-o Ijj^S jj^uJ S Lj_uj_l£ \ 0 \ • 1«« * IjLo jjjj 

J J> - ft 6aiAj - No |^k 7^il 0 jk5j T ji_5j ^■ilrfcl a i>i ^pj .4 jI j( 

O- 0 * 11 I l j-a <A£.^ll I 6 J-A Jia ^ya I Lojlj . tlllj * nj iti Jifl 

uj j m j 1 j -> I I jkjLj . L5-=w diJ -^1 i . u . o ^jl-U-o j-Aj 4^A^1I (_ f ) A i.u.a { jL r L^jljl d_^K A l 

cjxuJjaJI Ul • OXV 1 _*j| 1 ^ 4 -*I.aa <s l^pV 6jJ N » * » • a' i it I d t _i ila ill 

uiiS cJj^u 5JLv 5 j122 ^ LoJ <uJLuu^U Ljj . Jjl-xgJ I IjJb 6d US^Li 

! Llu^j^ N 0 Jj-a jjSI <—t < «»"!>'» 
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11a <jLakVI ^ j XM cjxijuIjaJI ^L^slI jkihtl 4_ij * tn ^t£ : jA LJIj^uij 

-ul i t i. l V IjLL (J^oLJi Upi L J I 6 llAj ifl ^jll Jlj UbH 4 jL .vj ^-A Jlj 

J7 (jAJ 111 | _ kuiull I £-ft - <JJJUaI IJ S ^LuJI ^jlul I 4 iaj | O 1^011 

LI jj.nVi Ciijli C>lj 5 JjJ-c 4 ifi ft CiVL^. jLaJil 1 jSLoj 4 ft % iA oLajJala 
^uljuu ^aJI jjJoJI Cijljjl La& <4—oj lVj 1 Ca ■% nVi La.K ^jSLIj .^-aj-ftSlI cJj.L*J I 
t Lo <La^Jju ujj.aii j I Loj , 4 Jo4Ai I 4 n J l <<1LJI <U^LUI CjLojJjJ.1 o^uUJ 
ojj.uj 4-ilftf. j 1 nr. I 1 .^lajiO^ll <_.ui hIjaJ I L^jla laJjijj <CjL£Ij-LM >Uu fli 

jLw Lg »i «t»* 4 iwj k;l1 <JLafc Jjc. c»LojJxlI ft^ 1 1 ^uLL ^1 lillS £jLUI cjLajIaJJ 

.( 4^5 jlVill J7 jH jALq 4.\ifclLi 4 JeLl.Sk 1I<LJI 


^jjj 11a jjLfl r Ci l^.fljnii) I tilij ^-Lft.^^1. JI jxlxl 1 lift (jLI Lij_c 1 
I ^jluL JJ&l I jJk^iL 4 jJLojJI 6 1a djJUj all jlxo 4 oaj) ft^ll 5JLJI kit Jj 
4 jjj £\a\ ^all 4 JjlII jaiJ jk.^.^11 6 jaj£ 4j-oj-o$v uajjjIja Jjj itil LujLumI jJJlL ^2 j-ftj 
1^11 Li A*.,! dJjlU JAJ VI) CiS^ll oU jj-fl <jLlo <j-ft juLII 


III ji£I ^j| ^J| j* oUL^kVU .4 -qj^aJI La Sjala 6 L^Ll-g 4-ajj 

jj-ftJ J(_S.jll ^j-o jl£| 4j-i-aij Ij^-J ^yoSUk P I I nll lj) Afij ,jjlft-JU Jjjill cJ^IjI L&LaL 
jlj I ftK 4 jI jA cllj (4 i t /*»j nr\ I II jjl. 1 j ft ^L&lll Ijlj^J I j»J 

u 1 m <JI ^AJLaI 4-jLa jj-aj-fl Cijljjl I oJ^ ulL-uL jA£ Jlj—flV I JJ-C 

ClVLft2.IL.I CJLflJjl I aK <ClLftJ.lt.ll J J (JJQ-A ( JuLVI JJX. jlj 4-j| J,\ ill (jAJ 

jlj LKfl Ciljjil ^Jc JaiiiJL aJjcLall jjJaj ^jl ilLuuijj .. I.ut,ii*v . 

J^LLljVIj JdliVI ( j-ft LaIjL^| ^Ift 4j jAjuaJ I Cjljljjl LftJS < La fi CijjJI JJC 


jjJLi^u Ja .4-lxjaUI ■ .»<■■!jjJL j La-ii 41 1 ulI jLilVI 4 jHoj dUj j-jli 


^j‘ I . UV lj S LfJ JJJjJ I jL^L.^kl I SjJ.il'S 4-XftJA\ I *1 IjSk P L 4 ^JJ L V L-W> 

4 -ij&jX y Ijsl ^-Lc Jxftl L Jj.i^vtlI I Lit. 1 njj 4 J -0 LJ I 4aj jaJJ li^Ll-fl . - JaaJ I 
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e I Lull I j X i ~ u^JI L^jlj dUj 1 a 4L *«■ 11 j| ? cllj 1 L£ a i<—Jl’i n 

. ja jjLi JaJU .6LUI jiVil jjUj J5| ^jlc. jl < jS"n ^LmJXml 

* iO_alj 4 « ij a K aj i .i*. <jl_a i jJc. ~ ■>■ ■ jl « 11 ol^La I jLi 

JSkJ - cJ I If. jl IU |j '»» jj iCuijJ^ \ • • • 4 » mi |4% 1/1 <_>j_uuL^ |UajaL 

‘'la'i lj . a <1 fcajLo Ijli ~“‘J i^ll ja (^j^l ^uj ^ 1 .n ■ tu^j jl - JaJj ~’"J 

d « . ■■ ~H ^jc 4 ■ . IrVl Xo. 1 Jjju jl ‘*1*1^ ' JljLo jj^j I 11 8 « L*O^C CtU) jSJI IU 

<_ct Ij_o jjlSl Ji 1.1 £-aj ^ XII <iL 111 jia-i tdljjj .drj-5LilI 

>a - IU jji i,jAjlill ja Jjjll <iLoV 

Ja fllL L’wwn U laj| (£j I - Y • • A jkLt iJLaa ( j_fl j-^'ij _ jjkiJI aU ,'i aJ I Li'lj 
lU La jVI ^^auLa '< '"j ^11 d ■ . ..j — II <_a_^UI 4-ij; ■ 11 jjLijJI ^LH] jUjim 

SjALx 5j { a ll j-a La.jjj-a l. .*> i. li jj-auJLa.I ^. mk 0 ^ IU J[yj|) S i^-fll i'm i 

. (<UllojJI 4»/lkll {‘ja-t ^lllllia ui°” J-'A-V~II 

Jjlt j.-klI ot-jj^ll <ialia ( jJe. <i_ijLaJlIL ,‘ia -a»ju jaa ,j»-uLij ■ all UUljj 
aji ,a U I J • _' ^J~J «5jj « m jlxc.1 iaax^LllI Cj Ljj j a 11 J I <JLjLi CjljJJI 

lilj^jj Laaj <a^iaVl LaLc jjjulJI J^Lx l^uS 4- uq 1 Ull Cuji^il paJAi jilj .jjLfl^iI 

• 4a>-j j . itil I ■ 11 ja lj_x 4 l> \ < A ‘Ca.l.i ti.n ,j a-8 I, ^ 1 iujl^jll ^y> (£_p 

iCjljliii \ • ^Jl 0 J^a <t_aLajy J^iluu a LK'« >1_j_aj-a^ 4 ,1 i.uj_a. Sj_a.j ^ lojl J_*Jj 

I.naiiljjfc j-lil] 5-ijl£LaJ OjL ijjJAJ I (|~i 1 « 11 C.k"» JkS jl ■'.All IU (j-fi I tij *^jl jjl V] 

. JLlil ^Lal <j IJIJ rK 

4jL^_i _ ^j-a j-c£ uj^Ui c llal 4 ^jJlLI jLi 4-1.-JI olall^iL jra* ~v 1 LU Lai 
<UjLjj>8 <L»j]ala UiLa^yi LujjuVI Oiiit,*iiI LaJSdt 1 Luj^IjVI JuU 3 £jJLs - j-aV I 
4 a 1 jyJI Llajj 4jU)llll O Ij jlIj . l^alijio CjIjJ ilLLuu OjlJjl LJS 4-uIjjJLc. 

jiui>^ji j-o I_)j-ij Sjlj-a. ^_i Xa.j_j jl SjLiJI ^J_i ^ 1 ~i ->~i 4j_jj_oSJI 

0 

<a.jj (jV Ijtjj idlj t jle. S_5>Ltj ( 3 ^^ jUaJI iajJ j< ■**} ^r^-) 
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' ^ • 1* 1 ‘ ■> n jalLfl <6j -0 ja-ilj V • • 013 ja Jj-lc.1 jai-H I ClSj Sjlj^JI 

Lujjlil jfljiaj ^jJj 4_daaJI J" i • ( Jjfr-u£La juu 'j Jjjl n . i .y ja fjAj 
. a.ljftl. I CiLo j l » i.l <aJljLa oLLf. jau ‘*»aYi ‘ » 'fl ■ 4 a j U 1 1 1 


Cil nj < n^l l jn « i 4jjjj jiaj 4-i-o jn < \l l QI^lYi.'iII ^Jc. £_olj jl_A^i I «fl ■! -v^j 

0* iAs-? Ohf ^ T aj^Lojj ^LuL-lo 4-ajJ jLft_>j JAS ‘*±)4 ^ 

oljjlf ja jU^LlI Jtlll ja 4 t Ua Ja.jj 5jjJt oljj ju jj-oj-oSJI 1 _J$II 

• jil£ (_>m L j « jlc aJ-aJjJI 4-a.jOI ja i_alVl ja elja.1 O iAi ^Jjli Sjlj_a. <La.jJ 
l n lfrjl t-il i.il jl . lajtj jL£ I <Uaja£ll jsl^lajl jl jj 31 ilcj^a 01 j j(5 jSJ 
^jic. Ig ...I * a - * CiljJjtj jjJb ja <4jjjJf dl** .Jill .-.[a i... "vt I jJLc ^Jc 

4- la , \a ijt -ki ^ij ,4a_i.' iAi j^l ^ic. j3*l ^ <«UjLa <jI ji. ) _al.fi'i^VI I jj> Jia 


- 4 jI iti a j j*m On5 i4j «l«ll CijlfrlI Sjjlj Nature juiilj <XsJL Tiii 
^xL L a3£_ » (jifra. 4jj^kl 4lj£l ^311 jailllj . j50k.LA j_jljiuJLl jfraSL-ll 6 U/iml La 
1 jSj »a. ji -t i - a f j Lia - Ijl Lull! ol ni jl jSj .jaj wia-jl 4- i l l , Laj n's ll CiLfrUll 

• (Ij 4 j£ i.lauVI_s liAj) 4 ~ i -» .j ^-i Cjjjj J-^l 01 ja. JriMfl m ^1 jLltl 

CfljOtl jt CjjjLla. 1 t ju^ glllll 4jlllll 0 jLlltl ja lj_l£. jl 013 j* JaAsVlj 

tr® tr^ vj^jJJly Jj ^pltl Sjlj-a. cjL^-jJ I fr « A«i jl^j J b-° ^ 

^ajilll liifraull ijA lUji^a^jl oljJJljll jl ja j5-k~j jVI j^Jj .4i_jjJI 5jIjik. 4a.jJ 

J-a-j jl u& JaVl 013 l j-a‘wij j Jfr5 (^3 jc. 4 jj | jtl l Cj Loj kill lj Lilli ^mijI 

jl ^frA 41 a fl j j| LnIf.La Jia jlj < j-aj a*\ i_ij_ml i i lljjjj J_a 4 « . . Ull j| ol3 
. J-i.-JI ja IjjlS - jal till B _ JxOL 4.»j il-iII CitjLi.1 jlj jaVl 4alfrl j ■ 4•% «j »*» 
1( 1 n '-i~i I 1 11 ^lll . ..I- */VI a j-A Jia ^ylc. jVlaa L A (_yri*lI alL UasJI j -a ■ < 1 ~j jljljllj 

4x.^uJf Sj_i_a jiuuL j l^ . a i j*. jlli • •> ■ -II 013 cUij .4,1 -Jl ol jjKII 

ja 1 / 1 * 4. AJ a<T 11 <1 I, .Ij_aj I Jxl 013 ja (J ■ Aa V IJ Jj . 4-i-aj n^i 11 4 . . ..j II <JL»JI 

• 4ja. 4 jIA u jS i_L-o jal i^n% i Jjuill 
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, 'i ^ j jjij ±ii < j i Ul I cil iLjiII u‘l Jc. JJJ\ jjljS jljjjj 

J j . ta .i l I <j l ti r . (jujl. t . I' J a . LX 1 d ~ i J kj < mj X 11 Jtljju I ^ic <jjjj> 

al Jt M uJt ial **>lI ^yi 5 jj-4j^JI 4.J> iiU11 oLiiojJI 6Jjtlj - iLlLa _ *«j .All 

a LaJ 1 olj oL3XJI JS ,jl j-® LijSjLa jju^LaJI <_>LtlI *^jLill j■ A-■ "••■ tia 

£jjill ^iLj <jI 4jj>aJLI “CLa^-a jJ-Lu <^311 Jj^tXLa jtui Jla _ <Ljl_p. ill <Uui3 
(jtil^i t i l I 4-Jlc 5-illa Lj^oLala L illijj j j a I aLtaJlj - ajLj j ^yXtjJaJI 

• IaAjj Lc.LuuI jXl a itua jjll ijotiull ^yjG 

5jjj< nf I filial I a 3-4 l^jaj ai oLuiI jaiaj Jill <JVI * ■■■! jA Ja"IIj 

<Li_uiLilLa a j j «.<a ^yll iiLlcJI a3-4 Jj. a . Tij . L.^L»,,a..1,j.i._i Lfrij. 3 .Ajj n.tJI jji 

jtLsI^at Lalj^.1 Jill 4n '-til <tIiL±JI ■ I ’ 11 J- . a Ijf a 'IA.II I .J r, w ~, i" j) 

<-y> J X II oljj. i l. 1 1 1 (jl ^ylj j_Jall LlJj^jLiIISui ^yiSjjj 4 « nl a ^yi a^jjLn-oj gi njlo 
iflLLJI JUlil <5>Lc ^yJI Jj-aJi <«lllj jjji ^XVlj Jj i^j-uall JjjajJI «LLax. ^ L&J3J 
ijl t5^^l *jLj-*JJ i^y-aj-a^JI »* i~t i I I Jj-aVl 3/JJ ^yJ J i At l J j~i nil I ^yi 

4-aJlxja £tiauji Ci~t~i ii)li-4 JjLS Luj_j £_i_jjj LX Lta L^i LX ^yfl lj -X ^yjcl .-.1* 1 ■"■I I 

4- J-m't <jj j —> 11 o(3Lull Ci Li L ft.f. ScL&Sl £_Luj . I^jLIaci * j * ■■" 4-i-A j A^t I oLa^Jxll 

. &e «Gjj i juj Ci LJ I ifljj jJc JaA LJ I ^ l a itiV I jjj) f <1_A J_a 

* /y * ^LuiiVI I j %\t.& ^Jl L^LaJI JuAfll iLliS (jj *.HV >VI t^uLaJI 

jjUI Jlj ^jl ciLlU ^jUj 

li al l *n I jl <uLJI 6j^JI jjl ±u <4_a_flLJhJI <jLwVI Jju U ^ 

SjLc <iLk)f fjl-A (<jLxj J I « |j j l r Jt-Lwi ^ ^ Ufl . . f “ I \\r 

^laj Ijl) jajH 1^-jLa CfiiLJI L^jI jl ^Ja^uiVl JJ£> S^IjA 6 ^ ujiu.uL 

J^ (jiV Ui . m 1I j-tc. <2Lkll U Jin~~ J >(xxj I aj 9 ^ySjjXj n J» .* I ^iLi jJua_X _ JI 
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^£jj| ^j l i H Vl Ii.l ^ i j^Lu L«Llcj ..C>L^-a.Vl (jx A la" ...» J *•" 4jJ SjJ 

JtlaxJI Ciljj (JaJLi jl ^11 3x.lx. Jl I 0 fl Ijl . 4«_sUI <jxal_ 9 _=y J£ 4xi L ■ IJ~ V 

. £ L.i..»JI CiLLill JS 4aA ^..^-ii ^Jl ^jKrVt jLajVI jJ&j <^i.ljj Odij&j 

AJ&L2 Jya j uiia^ oLill ^ p^gj^ J£ ( j-fl j£aj_1a nlUj £i.lcx i Si’s utymi 
Lflx A^i £-a J ji l j ll l^Jjlx uj j J U CiLujxJI J£a -xi-t 1JI yA ha jkjjl^jA { j£ ClLjLu 

jiL Jlj Jjjj Lj ^l].*\‘* > ~ JXJU Lfjti ej ■'*•11 I J ■ l<* t-a.... I « >'ifj ijajuII 

4u^JI 6iAjj ■ ■*! lj *1 1 * Jixfll 4Aliallj ^.Vl «■< i^uu j CjL^utlU 

. (<ulc. i_AjjulL jJBjijx ^jju jll oLLutl 6JC.IS Jjxk ^J-A *j»~. ..t I 

4a>jJ VV) 4 lAii’n jjlja 4a.jJ ^J> JA ginjlt <_jjlxj j| 4x1c. ^ Hj 

4-a.jj JJ—fi SjLc ^yXj—iAll J \ *i a.IilL Cl lx Lull tj 5~ jjtxy j—ii a K ^..1 ■ a « ^ If 
I fllj l r .li ( jJc ^Aju <xa_jx£ Cil^uG 4j| Cul£ lj] La <LolS Sj^jjxu juau 'i lj] , (jjiK T• < 
jjl J^A <uLx 4 jiK a] JliA J)! 4 i5j A.,tk.a < j-aVI La^xj ^ l<-Vl SjIj_aJ| CiLxjJ ^A 

Uiu Jlj jLxa jiu x 6 jLVI <ilL 4u^JI 4uii^ll .**.aa~. j5 4 iaII .~.I‘|M^ 1 1 

.ajjljxa dtLaxV 

4-ijiaj jjl J-A alj-C. Lax 4xjjLa» p-hc.Vl ^IjJLaVLa .Jlj ,j-a imVI jj Jj 
£ jl_>ll ixlxll ( ji 4- lU I x> jSjjlj . Lfilj 6IxxJI i JUMui ^yA J_X ( ‘|^j JLA *j a^ll 

Ciljuja. Jj^xi ^yJb 4AtifLx jjxj 4-JUjl - aLcJI ^Iiu'i'i hV - jAifil oLajJaJLl Jjl t jx 
4*jjl tjixa CiljLu SjC-LS 4 jIoxj till j Ljjjc.1 I jU A-C-T-G >_ai^a-VL I 4 J 

wjJjjj jilj i t i f bj lij-v ^1 ^ rmaj jl ^ LJ I ^1 1 hi" 111 I u^aiiLi 4Aib^fl <0^1 % 111 
y-flfi~j Ixjlj A I ,jl jJb CiLLJI SjclA JjUiaj .C 1 LL 1 JI 6 JC.Ia c.lu>JI C& 
c (£j^ viu-a. < UL^LL ^LaujumiVI <aLox. Ijjb (J SL=kj^ G C T £a 

jLVl Lu^oj jajII IjA . U \•%!! iaa^JI <ashiL^ ^Jc. Lull J^\ 

• <JUjl CiU Lull &J£.Ub Orv.J I 4 K< »t ^jUa LjjJI 
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fjii-3 IjU oLu»,..-,ll J** jiljl ls* t jtJf (jlLjjfi JpLuu jij 

»I i A." ■ ..I j tnjVI j4 jSj ^Jl ! al J*>tl jj ttiti"! <L*jjl (jGjJdiii <XuJall 

< j“ i j* jll lUllml 0^1 » jSjj Ct’i^ jl - lift (jlS jil ? (Jaii ^AJjj_=w (Jjl) 60a>lj Sjiiii 

.pyiuUL 

d» jjlnll J-n-'V.'i I jirt-la idJaLuu jjS|j Lij iJi Ijjal Sj-^lj SjAui ^ I ■ ■■! ^ Ijluj 
^l2j jjl - J. i . o il ^yt I Jjj fjAj - CLukll ^Jc j-rnjVI (jSLl jj j| $ Ijjlj I Vif I < h 81 
S ^jij j i t i i jj 11 i*i ill jj* Vjj Sjj-&_o Sj.i <tt ^jLs j * ° ■ ^liu ^Jc 
t jj n idLa ja£ i^jljj cilj.< ml fj•% III j 111iVI JaJ.dU i ...t \ -fc. jxflj] JtjLuj 
i2f * j * *" ^i) a . Jj I ~i_i njpifi jljjjji Jlla I»»*«• «ll i ^a ^Jici d ■ -j ■> ^ 

• ,- n n- > 8 Sj&lj ijlu jJt, ij&ll jk njiV 'll y fl Q y 5w j"n l (juuygS 

Cg-djjl JJ>—-V.J J-Lj| (J _£1I 1-fl ~i nj fl ^-1 HIM mV I 5 jlnf ix-jMi ■-•« ^-"1 Ld IjLi 

a Jj-fl-a ‘UJ j I a’i Sj Mi) {y» oLc j Jxll djaJL*_a d.ilajJ j^Jc. 1 Scla£ d . -j 11 ■-•lj‘i .t.ll 0-° 
,<xulall 4 j Ci(_ jjJI i_>jJLuVl (jl£ Iijxla .CiljIaaJI ^ya JJjJI ,_jiJu 

Ja : lij i .. ^.d d i..-. j Li* La <j| iu 1 15 *> djlrviJI jJc. Jxi jiiji J}Luuj 

* auS ^uol^il |j-o ^juaJj i^Lc Ljjll (j| ? Lxj^ L^uila» ijj^i L>l Ljjil 

d if*i ** n ciV Lk j-^I^II (j I ol-djj ^ 11 (jSL oj dJLaJf a ja ijl l _^iCu 

Luxa IjjJI jl5» I jj La ^Ijii J -^*' vJjJU Llj| iCihrk^Lo jJ-aJi Luj . Lj| Sjjju-a 
Ijjll jV d’lh-v^La J.t.-kl Ln-n l J_j_51 Lj|j n^ll jkl d . t.lalM CiLLutaJI ,ju Lull ^Jc 
j .ni~>l ld ^Laull Lu jiaj ^-1 1 6 jJ.kVI dim ijUuJI ^IC d.^lflw.,1. dluiljj Cidd j2 

. Lajlia -LAa. - JjLmuII •4Aj 

SjjS jjSl JijSj ji jd^lj JdSl CiLdjkll jjA ,'id £u ljj| < _ r Sll Sjj^eJIj 
Ijl La j4j$lla I n i l l JCJLI Jj u» ^kj . nt i 0^*1 ^Uoj^ll CjIjm! "ill jaajC. 

a ftjSj idlj ^AAaui LuL^jaL ^jlS 
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<jl *s> ‘LfljjiaJ <taAj-a£JI £j I j-uLoJ I ^Jj jial j lifljX. Ijl . Luj 

oliall j| SjUl i m jStjja J)Lj£ ^jl Lojj i% i Lll 

UjJaa. ! jjj S ija£ <1oxHjuu <j1 5jj l^a 4 > ~wjl A. ^ _ ^Lii^ux - 

iL iJ I OuuLJI ilVI w.irk-,11 lift LjLij 6^LoSU 

1 4 » *4I^J LT^ i£l 0* J— 1 ft «Li1Ua,i jjl ^ilLi 

^Lll^ <JI jlklJI jjioj <I»IJ ^21^11 .<-j <jlLS <Ll - 6t li£ll <j_i» jl 

tfl JbSJ j <J-aV I ^ya <LLa <^Lii fr ila lL 6 JJ JlLo 6 .1 it o <j^c^ <bjui^J 

. jjJoC. ^Qll uLil Jjfl LuliJifltlo ^4)^ 
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: gjufidJI J H JaLiUI 


jdfftld oLajillil 4^JL*-ft |kl k~iVI ,j-ft jjJtl ia.jj i-UjjiIjaII - 

ijoljja o iin ^dll ofjjVl jJLal > LJU>. <5 jtt-tl ^jU~i ni'i Lu 

. JjJiljJI c*S_jJI f ji pldjAftll 

In 1 I ul^Sft. jjJc. jintlm* ^dJI JSLull jau jja. 4x1^1 ■ .^...l^rvll jj ' a -■ _ 
. I j I. I j«I d. a. .All <LJjVi jl.ic.Vl JdLftj dJj ^Jc (jljjLJI jjVLUIj d i < tlftill 
odlLkul ^yi JjVl ^J-tlunj .^uxid JcJj JjJj jjc JjljjJI (jgj}Lo £>uLa (ii - ft. l lIj 
.JlftVl ^iA^II I olji5~i I L^JI (ji-oG 

^9 LsjLlij l^iinftirti Jj ijlill ,U»lll j_oVL <-caj ft^ftlI |_IJ III IjaJI Cimjl - 

.jJUil cL^il ( yi oljjl-^,11 ,jftO jujjJI tjJiljII *3^11 

d M ^ Lilll Jio d I'.ljfttl oLsxcuaJ! jjJc. Ljjojaj < Lcoj n^ll CjIjjjLjII J ■ <*»jj - 

. <xaJI ol^KIL djj. A«ll I ^^icj jl^jlI ,jji 


y&5 


(1-) 

(i j <j t n ?( $Uj| 

«> t ql 4»l rf ^ -vl^-o AjJig-uur.JI 

£.21^11 j,a,i f i i Jjl 111 f t iP iJ_j_o_JLil ^LiLI <illj ,j£. !«*■«■« 

P ,*1 j -lllll Jjl JLa-a LoSfl .4 j_uiLuiI Ja* <1 lHfljL-3 .4 L^-*. 

<^L*. ,_j2 .<j|j jjb <LloI jtu ftj jjl <Jol i.i i> «UV JJjj ,6 tr“ u£ 

lj^ <j^Jj .4io P i*i»iL-511 jI ft1 1 X iI (j ^nj jjjjLfl ..P (jji 4 " i j jiil j il l ( *H)jl2 ^ylj 

4i<ia lL I jji LjjSjjj . L jlSLo j-# Lu) a jjjj (JljSj Si V j-t-i.VI ^LuiVl /i^ltall 

4_a.^l ,jl JjLaj (_g jll 4 j . IS a ll (^Ij-aVl m a jxLujjjl ^c. Sj^LaJJ * 

<4±fcjilI 4 » nfl' l jiAA^a J 4 Ij I i ij jjlc. j j ul I Jjfc j-^-« > 4j£Jj « lfl. 1 t * ^j]I 4a >1^. II 

.(jjlfl >UI J* «Ln" ill ioljJ (ji J^a-JI jaVl 4 j 

t$i u] j-aVl ,jlS Lojj X tSljll (J aa 4 1‘inflt <11 ->*i ■ ul dlj ^^jju ^J_A 

£.21^11 L uju £ C J J 1*1 j jU (£ Ij ( 4 14ltj 6j.Lii ttj UL ^1 *i-> I i4j ^alnulL I Jill II 

(j-Lt uu^ ^2 La Lc.jp Ijjb La - 'Aj j .<d JjLu ij^li ^1 - jaA.Vl Jill U& - jr liaj 
ulllA ,jl £ I »illj eljj J-alill JjLiAVL £ 1 1 u *i Jjs ,jjl 0)(Catch 22 XX «*Luu>l) SKI .t. 


j&i)S jl Jjji La ^KJia wu»j *jL\ y jAiljl* biija li L ^«» : CstcH 22 
(^i). \vn ^ c* jILa 4_mI£ 1! LfiJl < <Jji Ciiil jljjc TT Jml>I ^uiVIj 
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4 a !■% j i ii^> Lfl tliLui Jk jixJ < 11 iiLml da,jdt cJtift Ja S I « 

? J...I...-H lift 


V liil (jllJ 4aJ S «<fll< no 5Jc jj-la <.u3Li ^jll La 

0 

«Jlj ,ji] iiLxV laj .^LifljjLji ft iaaJI lift (jl ^Jc. J.fi I u*i (jl — 43 jLJI laijlxja J£ 


3a jjl lift (jl—ii 1^-a-i jjjSkll <ijaaa| £-alja L^J iJjJu |J lalj-a.1 tllLift ,jl __jl 


4 a 1 iilal lj ^kJftllj i,jajJI 4ftljk>i Jib Jljua. Jax 4■ • Anil a jftj 

itllnai La Lllfrj . LftjLaal I j‘m J^l jlull CiL^aj Jja LAiljla Ciiftjafta l^xjLuaj 
.<) 4 8j nr ■-■! ■_■-— 4a )dii i e»l i> l g — lij] jjl jI ijl^ujl lift JLu^ j aiI jjJI jiiljtl 

Jaljaija ftjSufta JjtS La lift S ^JjVl <LJI L$x_y3j Uiuj V La diljL^Vl ,ja ijllft Jft 
iljaiaj £a> Sja^jwJI Jvulj ftjlalla J^lx. .Cuiall £alj ^LLaa^l . ij...ljatl J^ulj 

^(jai JSI jaV <aj jj'iM.lij^ JL5 ijJlaJI Jaaaf J[$x. Reverend Copleston 

JLuuj . 4JVI jjft jaaVl JIJLI — 4.1x11 ftiftj «4le. J ja jvlIaLil fta^Lft ^a jjaj <4Jc (ja 

ui Lf^ jja (_Cja vital ijaalj J i Jla Jpl vlLxftl |aLftll 1 y .Tv 11 jjSI ; ,‘i<l" IIilly^ 

^ft Iftft ...J^l : >LLS JmIj Jj j a 9 ^JLatl 4lxJI jc ^Jljau JLal 

jlaall (_ > ~i d ->J LaJS Cvvo-ftj jl tjj,\ m a j^jla t _ f J] 1-0 K ftjtalill Ci.A aj lififtj 

• Jjlaa jl ^Ija jl 4ajl^a 4aI JjaaXjl i n~l I 

lift ^k ft \».t % 4ftUaJui oial J-fl CjLajixaJl 4 nij XII <j yLjJI j| . Qi^ L.11 

4aaftl j.^a* ilj .4aaIj^aialI JalLa 4.ma*vlI jft <4iui vllVl ftjaft ^jll Jl^aull 

(ji ftjaJI JLu&U 4. > ..<. 11. 8 4aI Lflav iJLlft Oali La Ij] Lax. JaAjkJLI Jl^aaJI lift 


c)l L j aUt i (jai <e Lf ai JS ^yJc. Jj aj j ~i ^ftljtl (jaal^S OaLS I j] . laajSS ,_juja^_aj vjajx 

J l •> ft (^1 ~ JLaJI 4a a >Uj — Lai ilUj idjaa 'Jj . Lfl ( ] yj Hj lalLxftl ^la. ^ ~~ 

j » ‘ m» j^l 4aaxlaJI gl i 5_^=JI SjIjVI 4alt ^tku ^jJI ^jaiall jj^’iall ^ iia.t-vJI 
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Lfji gy ^illj Jj oLljodJI jfcj) LtaJI JA£. jljll je. Lijj^ Lfil Sj^L 

i^hUj^ LllCij ^ y M | 

jUj ...-, ji I d*_■ V ioaJLJI jL j.< .t.' o LL^ l a J L I ^j-a ULlJU jl 

6ia jaa. jjojJ jl jktj <S_^ SjIj] LlSiL3Ul ja j^iib-c jaji .^iljll Jj»KJL 

.<ult £ laa.VI je. jj£j La JAjI 55jj SjIjVI 


dl l » a | ^-v "I I ^Je. ejll SjJ-Sj 6_>aJI SjljVI i_SjJLj lacj . d .i Vtt Lill ^ydjlj 

.Lll^ixll >_ul^jJc. ,j-!t t^l i<iILJI iiilj-=».Vl <uLu V ja-» 

(Sj_a. Sjljj dtia'i J*UL liil » a LiLi Ij] Li-6 j^J alr JI ja Sj^Lc 

ja ..■'■! £_fllIjJL j^SLi Lajj <j| | t» i » — La ^ I» a . i — I fl . -a llj| lj-& ( ^.l » ..a.. fl 

JalL 11* j’uii jai ^SljH v^U?" o£ 03^* (j> C£~*i ^ 

.(S^jrJI SjIjiU jjJ JS ty ~ai ; 0* 


i ■ *Ci ~ 1 1. lii.ll .j^l” ; jlalalLaJJ jlldLaaVLi t lj j ~a a tfljaa Jjli cllj Jlj Laj 
J. .... ^Ir — ^^Aali; Lurt ta jxfi l aft l ' i K lijjl ^jaJ ..V jl .SjJa Sjljl 
d . \ ■.. j| ■>!*.<»■ ■ d.<a .Sjax Sjljl LjjjJ Ja.1 1 —iLajVL Ci } > I clil Jloll 

.Cjjii (^1 JjlLi ift> ...a Sjjaaa Jl*iU JiG jl cJJc j] S iljill »i* 

* La ^Sljll ,ji 6 JJjxj ^>1 jSLaj Jxi <^1 jl£ I j] « Ijdl Jlj (^aLu J* U^J 
.>Jn.<-vv<?i vJJUj Lad <-j^suj jl Oj_>S Ji| JSilfl <JljaJI liA vJjl^I ^ a <- ^a'i 
. Jdi ja di^ V ^jLilL J-o I jb 3 * Ijjj ji Ojja •djjl^lojl d j .aval I j oiS IjU 
L^Jljj jj-jj idij/ull dtjlji ojuSjs. jjJc jl cijj- 2 4it1 d-LLLa. j^b 

LiiLi. ■ i j.^Ti \_Sjjuj kiLil illil <Sj 5*>l dJaLuJJ JljS (jAj (Jal^lL I fl 1 ■ u a J J -> a 

.dtilljl 5j_p. oLd| litljlaa jU - lajj .dlLaJI aiA .SjaJI ufcjljj ^ c lij . rtA .i t J 
dxdVjLi Jal jc. jldi jai .Sj^. 5jlj] Ll dLu V J^ilL cljl J>*daj jl Jta-jVli 

■ Li>La. ^ijoaajll dLk. jl ^1 <jLgjJI ^ cL Laa .cljtLiua ji^Aii jl 
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Ig-olj Jc. a ifij ■* ■«* ■>■11 ^jl■ ii|j| j_i <I*fll jl JjLca La J£i uillji _>aVl jli IjU 

-d ia"-v d JAr — i_8JjAoll . A"e * .j — 


iiLfill Ijjjjij I SjIjVI ^jXc. <.«miL aJI 4j_A^uli d n •%!! ioj a uill jl 
J&a. (J Jc d. .XI« a j i.~ 5_iLkV I ji jjlL . Igi^LLal ^jU"in> V Lojj Ljj| ^_jlij jl ^JJ 
L$j jkj^l Jjjll ajoill a LuiVI Iliii'i jiao Vl .d_Loilj ^aLuidVI ^jn Sill «.l«1 ^v.l flom-a 
jl jl ^loxc. JjajJa jc I . 3jn i .« jiia a^yJu JJa J— a - ^ 

Joai j:aui < L^uil jdi La dllA Jj ? jj SlI ^lo ,ja (jl jl ^^c LajLaa VI ^ Haiti jl 

jlai jaj ..-.I*. .. ..II jjjlj jjjll idoljl i_i2Ijuj d nIn VLxil j>0*il jlV ^uLiVl SLilia jjJj 

i_aiL*j ^ao. ft a .Sjoa. 6jl j\ ill jailai V L-S.a. ( _^uLaJ! jli I j| JJAU gj ■■■ j '■' j| I jji 

liaUajj LliljX.1 J£ Jjbj ? JJj joe ^If. Ijjli jii j»J Ijl La c^u jLiol ^If I<i-»ait 

|( 

die. JJ jxJ-C. jaCj <l .lfl -1. I jji Jj 11 jii S 5^-aJI SjljVI ja-fij ^^Ic d o‘Li ^j|.i,Aill 

■ ajdaJI SjljVI 6 i^> iA 1 diilalo 

dljo J-5| O-ij 1 5_j_=aJ I SjljVI J j _j ^ic d~. »J .11 dll. ..jll ^]| J a ~ aLjul jJ.ji 

^.ijiuiU Thomas Henry Huxley ^I.iXa jjj .t.11 ( _ r ajJ$aJI 

jSj -a~i lI jj-ajll ja LJc il^Lui V] La g a ,$II jl ^Jc JoJj (jg I : Jli 

I nia lajjj 1*ji.ti ui^JU Vj oloCj ja IgJ < _^uolj I lajjj Q-uoaij Sji.nn jjj Jili ^oll 

«5oS^I oliiliil yiLaJ 

jljJjj jollllj d i «~-.l I j d y Ij ,t. all jln5 jjj La (Jda-o 6_^JI a jljVI Xajj 
d alLl I d j n ~i •>II Vj ,<UlkLI d-liljaJI V dj| ^JLcJI jaj . .^51^1 ja ^Aii'i ^i__^Ja ^ic 
- u < i ftjA ja La-i I la LaJ Loflljok. fJUll jli I jU iS^oJ I ajIjJjLl JLa-a (jl clj*J jS 
AjUj HI Jolla laj (Jiijla LaLaj I i a 1 -a jJLaJI jli lj|j <£i.l ~t J i n La ^^Jc — illlj X-^ i 
^jd <t< jjj jaal •> o Ci'll 8 ljSd>j . !«<■■■« a j < a » L^J I ■**■ ■ a id ■ !■ a* . ■■! I ti>! JjxV I ^ytc 

.JI^Vl jaaa. ^ (J-^I 
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s_SLlj-ij ^1 I n*M -k ^Ajjt j-lo (jit LL=» ^ <jjl j . t i »ll Ja < 

S jLUVI (juij jAlj U_o LoAjj^j <lLa-Luul t ( £jk.'JI l ft $. ui JS ^jili Ja ? ^aIjII 
LtLfjl^151 ^1 5Lu_i- oi (jJ] - Jb^ 

S j ' jSJ I -. I ... -wVl jjl Aaj liil VI < — L“»L“il — A* (j-“ J n ^ Jil . l*-« 

^(JJj ^j*Qj . flXfl f d | A*«vl I d A^*v I Kj 11 -I (JiuU 


j fl lag J_i 4 <LuI j aXlc. »l wTiI tSC, ^jxi 3] ^jLia*VI jA *j <Gl <jL^VI 

, l^j jj$j 


jjSLaj ^..tUia-a i_unAJ 5 ^ Sjj JSi iCiSj J£ ^ f Ljjfill ^ Jlj JjUi ,>ajj 
Sjjl ^jj-jjJolliil jjjjII 'tSAH <j^ 5 ilL LajLHc .1 

^‘•V «JLk 4 j 1 .<Lfilajl LfjJc. L»>s L^ajLa. IjJj-o li U Lx. Ijj V] < 5 jjAa 

I J •.< ■>. d iMj.t. all jjLJLI Cilj CjI jill 6 JA JS (jlfl jJ^il I«IA 

u ft~i tJ I IjJ .(jjjjLoi# 1^*-°-“ U . 1 . * ^ Ij Lu i U l Vi - a Ji L*-» 

o* c~yi 0^®i 

L»jj Jo-aj V - ^j^oJ.1 ,^1*. - J-S: ois u.Li L1 a 

J.A o i ^A ^SJI Kul^u j t-e.j <j) L»L»j £jl»-o jJiV 4ilj .^LaJI ^1 

j A ■< !'..'■«. j^jll jJUJI ullj — 5 xlL*JI jwLu-a-Vl ^Jlfi JjU c OuulaJI liijJ ' . Sn~> j Jjlj 

£_a -- <il (J I I j-* ( 3 ft ~‘ 74 jjlf. — “ta-ajJI lUl j-i.rv ^ 

.^iLoJI (& jl u JLI iJ ie. ijjli. 6 ^pjl SjljVI Jlaji <(^jfai.l jJL»II 

X ■ d .*. i x » d L r- still jSij S d .*. Ij . r. « 11 In ii A IL IjLo * 0^5 

— d-v .~.’.l l Jjuoj Jji — llijl jV 4-ulji «r. jjAj .<ajI j-i.tiC 4jlt j fli n i l (^jll ^^jll 

d .r.l l, ,jQ<~ ^,1 Jjliad 4 jjJUucJI j> 0 J Iilllj jl liA . L ~ l - n 

.-■■al l tl I d ■ a .^1 Ij I j - .'; j .dlaxll pJal i ,j«n~i*v,i Lo i~£jXj Ijdl IjLa 

jjjll ,j*| '< *>'_! ^jZJJL1 (jfjlj-fi ljJ J •>* ! ■ LfJ 4 l>-fU *l | ' -1 . 1 l-fr 4 



c Ljjil I f jLc. Luui lj — 5 jj I j «. t i» I U jui J . <xoj JS 4a>jjjj jin 11 j I l*»*»l ■ *■ 

L-J La Ijj ^LaVl l ji <JJ lj) ttifi (jj Lo-fl ^_ysLla ^a| — 4 I*s I,.Al^l| 

, I j K ciL^lxll 

LiilSi ijjlj-ixll i_u_^c. gjja ,j_o 4 j Loj <ji£jl oLuLjjLtj 

~ ^Jl tLjafl LbLaj — L A il, Si ll e L jail I ^Ulj . jj5Tg J£j LI lAall aiA J[$a. 

4 ~n«- n jj liaj Lilfr a J^a £aju < i . LL u n <U 2 Jj Ij i.nLul l^al ^ml 

jh»J •Luj-a i_ijL*_o ^jJc. (jaubuj-a j- 5 jj 4 -JLaGLaVI : j| e}Laj aj^iil & jjb 

cjj2j ^yll j-ijlll JLjaj j>l <La iija (j-lc 5 jjjll ciLuu^UI JSL jillJI ^LLVI jui 
i^xlaxi V <U$£i.l 6 Lb jl jjit CiVLolaVI <L»jlsj La I n-v. I j| LtSLa liijju iU < jSjjd 
tji >1 (_f^-a <j| ^JS |kill <L_jiai] Sj J al l jJL*!l jufil jx Sj-aljj <^xSJI CiLuLjuJ) ^Jc 
j^SJI L j - L J I a i I ni .CiVLolaiU <LLi JL~ 4 a_i"nlLi <La LjJala jc. CiLjJu liijJ 

fi 

lP] j »'«' '- 'J ** ■ — -Li-fl a^LL Lf _a ( _>bal Lul j .f i r ^Il^ll ,'niL jl jj^aj 

* » » 

.Leu I 4 uL| jjiij Jj — CiLajMI 

■ Cujl.fl doe eliJI ^Lj ^11 KliK* * jl LlaLwJI <Loa L^al L Lj 

O* j-i- Q - ^'i n il) 4 * n <l j>Lo — ejj-eJI jx jvjnia lliS L*£ jJ>j — Ljjjj JjAj 

LI La *1 a I Jaa i A jx LiSLcj jjjLx ^igj c^Uaj aLLa.a Slj-o VJ jJi La 4 « niVl JjjAx 

uiSjll guuual .jija i jolln'iaVI jjj L LiljLe. Lj] Jiilj • (ajlii ji j g li »flJI (juliul 

.Laud I iLalMSJV Lili. 

•* • 

/.uoftll ,||L| j2 JljS I l^a^aj Oal ^Jc jfn imi n l^jlill ^j! JjSitl LLS ji LSj 

L 4 » Aa «b_ij la~il l JS j j 1 m1 La jjiy .jii^tn jl 4 j ‘LaUajjl ^jl «jxall jjjLa 

— Ljj jflai ,juJi ijjidL I j j i S _y> J £ • LoLu <LIj ii,r LLuVl 

cgj L i i J L jLili jliullj j«K»llll lfLi>li i^illll tjLwu — cui^ <Lwj 

. La^ajJa Liljwll 
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4La.a JI cl j.L j ui. fl . jjjjillj <LuJJtll 4lajJI joa La ja.j n~ II jVI Jjj 

(Jiuifl jjj^fllI cljluj Lai ,4a j J*I~I II (JjLfl jjuL OV Lajl_j i^pLaaVl ja (jojl ■ *lj • **• 

? cllj jl jiu I jLafl . jjl jiut. — jiiLuVi ja — ji Lu|j < ieJu jjjlll Jjti jje 

i— fl^ t lalL Llall till jii .4iaxll J^Iui ^-k~i ^Ili 2. i.laill pLijoflll jjjlj3 jl 
S ifljwoj 4 .aiTiILi i.iVu jl — Lull 4 -la.L i ja — IVi<oV > U.,^11 ■ l^ilitj ^jJ 5 .*» I t*■ VI 
JS jc jJaill j flj .LUJ1 )Ljla Llflj d ^ ■*‘■11 ■ .1 ■ ■■ -w jj«" ■... Lajj jSlj <<ial£i 

— I Jail 4aa.ll ja — j£aaj LoLal 4 _i o~i Lf -fl <UajJI <Sja. jill CiVjLtlU cilj 
t ft*". La l^iSD ,4aif^Jic <ln*JI pLflll 4a_ioi ^jIj I it .^AjiilL liaajj . fc .- * I j I—. 

. L^j j ‘ I » t I ^ y | I 

‘4-J-a j —CiVjLxLI jj .4 * j m VI jjJ-a j jj SaiJI £_a j ttflj ll ,jujljJu LltJ jVIj 
JiLi ja J“2-fl u ! •> f^ll K/ » Kj « (_{-* <a- ft~ t- -L }Ulj .4 j n~) -a CofljJI CjI j ^ 
4-*AjX. 4-a jIVjl I V Lajixi ■ (4 aVj . j l I (^l) Sj. afl . i l I J _‘ r jl SjjUL. ll I CtLuiLuftll 

111 4fl.<l ja La£ — ^uaj JJa-sj guAlj jjJaia LgJ ^n/ij < Lvgla j^l JaiL 

— 4JlaiVl J>a Jju — ,*tutfljl jl JjS 4ljL*il 6jjL 4a llj ^ Vi Loj . >AaJ ja y aai <ljU_a 

>6jaa — J-JflLjJI jj-fl — jiljiLLaV I ^L£fl .. I a A il 4.jlf ji^jul LoS jjjll jjiA.1 Jfl 
J-fla jl J-*-j 4,fl. .i. uVl j^fl-o i fll-a j-fl-fl (CiSjll Cilj |^fl ja.il.3La (jfl jjajjil j 

jlSLu 4l^jaJI ja iiu.ulI 4Irt3»lI ^ajl Lfl^Llj .4-iic. ji&ul jl JXJ 4a La I jJbj <4 |}La. 

! IflA 4i<-ifllVin jJjj (jlll 4aa)UII tjfl Jaojjill 4 o-s^a£JI oVjl&il Ja. 


jVI jji (HI JLlaI j^flKII wLJI jjfc Lull JlmTi L^l] S lul^JUll (^)3l IjLa jilj 

|j| .4 i Ajfl~ urn Cil i ill jfl i jkLiill jj-fl ujjj Llj I ^| i jajajll j jlSLa ja jlajll 
dljii-A J a in m (j il.fl aJjljj ^11 Mill Jjia Jifl jl fl iiil ml JjLuy laa_iAj La 
IjLal .4fej a j uu tjli J| 4 ia 4 A-ia tjn 1 ^ i ^loj jLluIujVI j| ,4 jLc jl ,‘iiiull 

.(jjljiifl Ciljli jlfljuowVI I jjialw 5 4 juIjII 4ijoilI ■*'■ <-»■ ■ 
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J£ Sjijll j Xloxui ^jll jl^aJI uijxlll JillaVI ,jk Jjim L«J 
la£ j ■ *»~H <uLllil c. 'j^ ■ Cmj 5fuJJj ijn/il 4jllj)ititll ajjij , Jj»it~i a j*a 

SljU .<LJI pill] 51U^ 


ial l Jji iaa jjjjjtaJI ^k J.ja.ja ,’iuadll jjU lijkl ^lll <JjlaJU jjl i, fljS> 

> ImSouu Ljk ■*•■ > Li Lij.trm ja.i ?j j-.1» jjI ^ai V 


: Lf li L£ l jM IxA V 4 la »ll c LfiJj £^_yj jja 4 ■ Mj. * «11 I ufljJU till 4kllj 

4« .t. Vll Lfi_ > i_ 0 I ~1» 1Aj JjV I ^ I»jtill fla JXj jj jjil I jja VjJ — In I i_*A 

Lial^ «lllj jjSjayj Lj.lllft~l l£^Lu ^* 1 » j jil I ijlliii 9 dljJil 6xu IjLad iJjVl JJU 

ll'it-wi jjaj « L^j j uill ( jd 4 ij «■ ^ ^jS| *! -v j C’S■ ■■ <aujII jjSJj <(jjd^dll 
j« <ti*i< iij ,jl ■ ■» . I wail ^jlall OudiVi L g y iua jk ,1 g l »<JI jja <Luljitir g£jtu ^5jjj jjl 

.04^11 ■ »-a'il 4al-.j iCidjII ■ i.a’l 4aLf 

LajJ J-«Vl < _ » • « lj tfi-i ->t l (ji La Ijd ljujJ (jSlj 

Jjl/.lj.t.r jilj 1 ar jjlfl IjSjbj .^LjlII 4« itiV I ■ *1 ■*• ,‘n i^flllq iLaIa a 1g■<*>i<| 

• I j j il a l jJ^UaVI jjic. i-laj V jal jdj n~i*w tjji ^k Ji/iail La 4iflj^i ll ILi I jjjijfljn*N 
Ijl Lai i aj da. I j^JLc jj~ i u"i La LojJ L$jl .lalj ^jjj^a 4j*i.Va n 4kju tilil Jj«-~ 
,jLa.Vl (j®J kj fl I -i^.1 ( _ f k jjl.ia.Vl jjA» i l j-i j ■ ■■* L^jU aja^lj Sja Lfj Ojtll 

,ji J fl . ~ « j i_n>nil I< Ulka IiA ■*•■'-.' V JlaJI 4«->ilo.i : ^a.VI <La r _jll ^jk (_jja.VI 
. 4 * > ■ la~ iojkla <JI *•■ ' La , j qi »aJ| (Jjku lJ j laltka Lull ijllA 

J^d l jJ) 4 j m l m V I 4-aa j o*s l I ij I Ja.V I l _|5[ jjl 1 *ibU“ dl] ^ a Llakj La < Lima, 
jikt j^ic ^yjoil J-d IIjJ I jjl JLJI 4 1 j I hi jjku V I jji ,jSJj . LLa. 4 .Mj w. c LjJb^a. 
LkiaJlj <ni j> . t i» II jjl ca jS Inij J-dlj . LuIj itif. S _i4 y wklL ,jjk jjl jjJLla iiljavVI 

. 4_ulj itif , l> g ..iTi Jd — JJj jj-e. jLftj 4 i nl -.11 jjj Jj < I * a jjl i ~ ujt 

.4.1x1 1 laj J-S l__jJ I j_Lal ^k c^ikl I jki I JJb j jLLj 
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<L uu-J lj Jjjlx-u fj SLqj t ijS »Luiaj wiu^Ja ^^_gL-u |jxa dillAj 

JI <L^j JtttLutft . SjJhL <aju ^jC. Loa^nTii J_u Ijj Ixa J^Lqjuj 

J^a-flVl ^j 6 ? JA4 Jfc ^ LuaV I JSj < nKftL J j . 1 i rtj jj-a JllA Jj& * Jju Jill I" Sja^j 
OlLa. Je. ( I ) L £-i-a^a ^ f-ui^JI £^k-A jju ^ Jill I jj] . Jxuai J\ Jl 
fjC. JilJI Jjl { jlc. .. iliiO, oij (y) ^ jfJooJ <JjUI 

Lujj t jxj ^c. juu^ll JaI£ Jilt V Lnl 6j\ < 1 $a aU U^i^l t ^ILa. jju 
•U uii^fl IjJ. 1 jl .(<_») j k ^. ^ ll ^1 (1) j v^ ,.. > ll j* Inflfl <-koj) n^ll <GLajLla Jilj 

Ll> ua IjjI jA i—11 ~i^H Ij-A i_i~» ill jl J-a jli »l “ A.II . .1-*N jJ 

<LL2 jj£ — Jla. 4 j| ^yJc. — <U-a jn^» 11 oLijm t> 1I JS jl <ttj >J CiLojlall j« C»ljj-*i 
jl jA Ij^J *_■*■*• 1 Lj . JJU |jt (JSlII ijitilj jlj Ijj Ji^u L> Ij^i < I fl*• ■ ■ Lui jjj-olil 
J«J1 !j ((?!•> itij 4h< jij 4fljlli jjt jal^ C|I j - JLoll Jj j I» oLj^JVI JS 
(£j-i.Vl JS 'jl I 01 a . LfifjjJ ftlaJil jA ^a.VI jfi. 1/bJja.l jiu ^jll JJOkpl 

< La Sjkuu jj^Ja jc jjyjilJ jlj^jJ ftLkll Jjxt jl I l'i SL /i I I jLfl > l.4-'-ni i { jA I'tUi u£lV 
SjLxjuj jj^^JVI Oti oLajkl Li*.a> Li jllj Jju jl !'■« ■ --j a a 

jueu) juull j^Lli jliVlj iJjVl jo JoaVl JjJo 4*o ■ n*i ^LjJt jjjj^lVI ^.*"**_•••• 

• “Ji*J ^ jjj oljpJL^ (j-° Ci l njni-% 11 JS 1 1& 

JLoJoJI ^lil t>jj ml (^jll i_ij1ujVI Jj ~iIL jijj J_*j jc JaIII JjL ^Ja.1) 

— 4jIjj — jiJj jl ja (( r )’5jLjjr ^I.A U.JI jAjjJI 4JSUi (J it. ULlaII .^jji 

6J-^-J lit* jl fU (<Gjj£u jfc oLajixLI ^1,0 % ^Jc Jmt't jl ( gl ) ^uoajl 4jal^a 


fU *jjt JjV ^li u^liJI iJIjaJI j* JmJmu : <Lj Stdr Tr©k 

jl Cl jil CllwKl JLaiVI ^ t il jit jJjj <CjduU j tmll <lj mj ^IjLi jc 

.< jf I I ra jlaj ^J*»l i'uw ^U| 6jJuC ji j^] JmJLJ .1 Iji 
j »ilj i- ft j j -iuJJ iLi-a^V «-£•£ ( _ r UaJI JLuiil ^jl ^ilii: JLLoIl Th© fly (Y} 

U«JI tjA* Jl Jill <*y*Z ~~ <*«il iJ U — O* 

(^Aojlll) . V*Jj 4jL-ll t> 
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ft jl In *j • j ■ ■ (fjl\ (i_i) £dJa^ll jjJJ oLLull ,jda Ini A. 4 * j * CiLo^IxLI 

,4j «■ •■■*• 11 

ftLijl (_ajju Vj j=Jj LL.il Ijl : ^IjilVI lj.fi 4&uJJj 

CiLaj U ll i fttihn (CiLuiLiS n i jl cljj ' * * "* jj <6j.ln i (jl I n^fli 

JJLt jc Jill I i/i~ ^£11 K/iKja (j-iiljl (jl jju Ijifij .,*11 njll ui 4jLcVI 4ja^a£II 

.|Ljia L$llL*. Ltjc Ijl VI) tjji« 4 j nj*K S -jU*.l 

LflSVi 4-ajln*ill S1U £ Lie. VI jxJC (jc j-aVI > j.n^j .11 JLe. 4j| ^ic 

(julj (j-o <]jLlll 4 j«.j XII CiL j icll * K*....t jj| jA 4lof. ^Li n'l La J£ Jj 1 JJU (jc. 
y 1 ( 1 ) (juL^jll (jjj (JjLfl JaLjjLi Ijjb Ijjajj - ^ XII v>1 _uL=JLi i*Ul 4_itji 

(jl 4 .-jXII oLajU.lI Jii j■..■"'' t'lljij (cLLilll L.—I. L_i^*jLa jAj>) 

JLuijL 4-1 If. • ■ U ~ll (j^LoJ La -1 ■* lj ■*■<■ Jl jj La Ja* II J« al I ^ »j «^H ^j.-l -all 
4 j 5jfl 1 11 (juLiill 4-n-il’i JULi i(.-j) (|) (jo Sot Loll 4 .<. ■ ..^l<l I oLejJxLI ^Axi 

4- i l o . r JLal£l Jjuj . jllx-o Joe, jiC. jjlsa. Ijjb Jcc (j£ju Jj <(>_i) ^Jl (l) Juuc 

.uii* (jioj 1 . tu5> Ijc n ,./> ia. (l) jk >•■■. — II 4 ■ !.—Vl 4 JLJI j_ajl < jjlj Jill I 

■ 4jjIJ. tiall 4_i1 1 <nVI 4 jLulLJI ^Cj i^o^ll ii.ua ^Je. Lilac. Jxi (jc Jllll 

iiLuio jjc Ci Ljjjjil I j 6Jj-ill Ciljjl I Jli — (jjkljJI CiVI u* — Ini.1 LjjjLtuj 

4 In 1 nl^j 4 jI 1 ill .I * *ij ^* 4-La J_B (j— iLujVI IJ-jII ,jl (ft «(jjj-lll 

dlj jju , l*ijja 4 « nI -s i Anton Zeilinger j%‘i ilLuu (jjjjui 4 .—1x11 4 .11 Sfj.^ 11 

Francesco de Martini ^lujLo ° <lc q-% ,o d la.,.. *. 

f Lu^Vl Jiiliillj J aa..iiiii (jl La LajJ I** ■ -j■ Jjb Jlj ■ ..II ^a«■ (j^Jj , L a 4 i <mLj 

* * ^a t i j ll 4lLa. jj-oVLfl 9 Ju (jc ((jL-lVI Jlj : i_tUall 4 n*il -n ^ylj) 4 «X .All 
6 Hv d L I jjb ^,jaj J^-S .J.Viii-v (^1 Sjj J£ — 4jl_«U — I j 15 ‘1 La IjQ . Idlju 
vJjJj JajjI (^jl) (jJ^JI liU i-mijj Ja r^j^l SjLjcjj ? Jju (jc JxL^IL Cul ■ > IH aT.I 

.ullj (jc 5 jSj (_yjj; JdlL LjJ (JjjjI : dlj ^Ic IjL^VIj <oll 
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( ‘L.tjltlll 'j 5 'J A I k 1 1 <Clj Ij mi»II Jjjj La j' > * ~ II (<Li_aj n r jiS I ^ it n )j Ij 
Jjill lift ^ lajj^j jj^I ^Ul JxiJL J 7 l~i-y 'i (d' A JH) <UliiaJI ?ilj.t.kllj 
<ULijll J " I ■ a i g ija all • Jjj^j^q jjul.j 511 I jjS Jii-6 3 I <LLl 1I idLjJall (jjoj . Ljjx. 
L^lj (jj jLi Lujjllj (j; ' V IjU $ tt* ‘t ^^fklj . i a l~. A. a i^cL <lfl < ,ji iii L ujj jjL 

:^J Li I Jliil jjjli iLj I^jJjlU jj-I «g»^ Ixftj 

jj iLjj« .fl <LjT. eLSJJ j-4 llu Lo£ <Lj I j mi a 11 <ilgjJI ^ U Ail I Jliil ,jl 

dl ^ ji Jio Lt2Lu oLuj N * jaj Lul JilLa . Lilj<it (d) *(^) Li'C jj$-lo 
JjV I . Ji l « ~ II a i—uL» ill ' « jjl lixip J5 jj .d d jk d d d ^ 

Jaajj j ‘ -*■» j^_fl i_iiL.il I Lai t Jjij S« U-c< ^Ij ttif. jiklo J* L=kitj j ' ■ ■ 

- 1-kA. dlj jI J-u iJLoirkVI Jt* i jjiVl i_j3Llll ^j\ Jttia.i L*J»Jj i iM jit.al I 

j L i jji <i >*j . ■vj ll 3- 0 (ji j j j-k JLaJL&l (jl tlij . -^ - t ,< K . t . « I ■>$- •> (>> Lift Lij 

jafcV jjij La Ijjlj ) jil <_)iLkj J-i k l -kJ) i_iSLi (j) (jli «/ 0 • 6jl-Uaj 

.7..II Jl_a_i_skl JjL*^ \« Y.T. l« o«"\ ^SLj-UI JI—c,— j—=»-1 J\ ^a-^L-JI 
LhO jlukLa JJXJ v_»3L*iJI jl j-y I . O J . ( >lia 'fiV, W.V • i £ \< 1 0 

.oLSLill jjju dlj jl V] «JoAfl j^Ij <jaj jj J k <j-» Vl.a.~i. - vI jjSl <JLojJI 

oVLoI^VI olj oL^Ldl kjVI dL-d )ij ) 1 M Lu J&lj dllA lainfl 

j»d^dj».dj>.dj>.jlddddd ^ ^ ^ ^ ^ JSua jj^a-jll ji>fla jjx- ^ ^jjLajil 

?? dddjld 

jj JUuj Lujl JUj (jilj «_jjaL*j f^l £* <11 a7 » -d (_gjl HIM JSj 

jk ^ jx >_ial»~ill jJjj ■ LjIj lie jad^ddd^d ^ ^ cjaUill jJjj oi^ u* CSi* 

a «..l i.iVl JjLaJI .1 J Jd ..ill j.l u Vj .<jL*_ 1J 1- i -k.kl a jk jk jk jk jk jk |k 
.(vjIVl Jjjj V Lo^jI J Lifk I Jjli L)|j) u ~*° Lalj La (jjll n^k VI 

LfiV «pl i a^ Z j£ j*o ( ji <-ijl j mi ill < ft ~v j j l ji ,'iqjLiii LiJjjJljj 3 * "* 1 '—*.* “'l l li^J 

a oV 1 alrkV I ( jJc. <xulS 
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JA,j1 jA Andrey Kolmogorov j^uaL^ll jLS 

: jjL lo£ 4 a&.j 3 a K .fr.» » i-^~...l1 jjuIoaII OLi iu.uaa! I JSC. 4jL$1 

ulU j 4 jULa£j ■ -al 11 I SA (Jj ■■*»*>■ II <j^Aua (£j-a ^jJx. t_i>l »*i 11 4-ill j i tif X a‘i «*> 

...j^uLJL i ul'^^JI^ 

f> f p • •»l«~ll a i4io*JI ^a.jl LSLu gill yS dbjml-J Lualljj ulnj mnl Jj~>~ 
fk f f *i) fk »_»3l*jll JjSklj ol JJH Sjaifc ^ £jA| -l 3 ** Js*>lj >»V jr tlaj ^ f f f j* f f 
j_al jlj ^aIjJI ji jjjlljjJI gLubXui Luj-fl i<lj^uJI aXA Jlu glu V jk til f iJ <il 
< Lulj.tif jjxi i_iSbu LiiJ jjL La.l'm 8 IxA (j-ej ^ij^iiliiljajkjkijja ^.'Sin'll I £jJ»j 
43lj ^> fl l «- " JI JjJa J] JaVI Juaj VjJa 4 >1 ~|W i_^ikll g-all^-JI J^ki 
-Jj* ."**H IJjI : Jla LiLal CilaJal ^il gllaj 4 lV i_ifll «~ill JjJo jjUli tit IjjJL. 

ILuLJI J[^U~ t njir. ^uuU JjLi <dlj (jl j if. .gjl igalj^JI 4il % ill giial 
.galljJI j-u»5 US 15-ml.a ,*h £j Lajlafl j-aVI jSj L^aj .(Ixa» JU 4 jI jk 

4-i J _ i 5 a n ji^-> fl l gjljj L^.-wiU pLuiVl JjLujll jjiu Ijjakj (_jj]l jljill 

.Kolmogorov’s Complexity kJL>»x Jt<£ 

# 

uU i*» 1^11 jj| j).\ %t i«ifl jJ La S UUjlJI 1^4 jjJJ iKiti ft illlxA J4 

J)l JaaJI Dj .c^Ju)I <tLj|^ijaC. ^al Vn 1 uLtl Jjl jjSLu 4oh A.1 ( 

jl ^ 11 ^ftj ^£jJI uJomL^JI JJj iJ-aLUl u^-wL&l! jC Aaj luiiiil ji^Ji 

£>i5l JaJ^lf lift JLft ^m i KTi ujJ-uuU. 

• 1 ^luL^. JdbkUjU ^Amll 1^4 *_* 1-* 1 * *" w - 

4jj>lfl~ll 4 jjIjjA» 1I jju jjiJI SjL] !■« -"j* jlSil JjiLljj 

<UJ«JLI <LaJtll CiLftj ujaIxj j| Lift Jdl d>...l ...Vl 4 1 ftj X11 4 Alj '-■! Ij <j ^JlUall 
j-i/> i i galljj |>J ft irtl 4 jll^nj ^JjlI 1 * r jJk ^ J 
jji Jit] d/. i.l I <LajtII 4 j_oj ^S-yj (J jll C 1 L 5 .lt U JS i‘foll al Jm ,4alc J[j■ — ^ II 
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<( <iilj ^1 laj <tia {£.111 ^LsjjVI I <<lLcjJI ,J4J jjj>H 

Lx>Ljj ,ji — 51JI (jjo (_gj~ i ill,L j oLsjixil ^UVLj ,IiV»a lillu 

5 j nl v olj L.ulft-JI p Lj-liJI (jV cdij . <laxll oLi-oj (jx JJC. gjlill ^_lL*lll ^JaJU 

5 jjj tAlLi 3.' .ltt~.ll (, Lj-liJ I j_o g_ol;^ jJI I ii J^L jjSj ji ^jJLujj .<LLS[ 
(jjii ,jl < ■ "j >^JI 5JLJI olj-o (jx n •> i A jjjJ) L$jlj d&xtl a 111| S j-o 

jlallll^ jl« .*■" ■ ..VI jl j| -v . ‘(11 I CjLlbuu jjjjll a K. *■ I jikJLj .ijlj£ ^xV I 

Ijl Uqq CiLiSLalll ' a ■ -*>j JxJLjxJJ gxljjxll ^ >Ul,.. j ... (<|lajJI c till <ii»J ^xjx^ll 
— jJjSj J2| ^yJc. — gxljjdll JLjia L>1 0 j« ~ ‘ J 0*3 • Lajjiax 3ajaJi CiJ^I 

jl..x~-vV a I....J Lxfl 1 4 fli^-.J ^jjJI jl^aJI Ctljlt <_isL*j 1 jxj JjJal LjLaa 

.ol^ll ellj 

J^Vl fll 1 _SJJ 3 ^.J^laix U~ Ljjj Itn I JjS .Sjjla 5xjt£Lol £ jjj lifiLaj 

JaixnlL 'jA £*1jll tnliXtH jjlJI (jU J^all I 'u m jj Jjb l. fl .j.o ^j| ^jjl 

(jail^UI ,jLi ijllfi j-aVl Jjl ^ S <Gl jj Q . 1U JI j ~ ->■ Vj ,j<|£J I CjI _ i ^_i o LuJ jVg_oJ 51 j I 7 > a 

Lfl jiauJI (j S -a- i LcJLawV I jl jl in~ ftV1 jl L-x.^1ja.JI j| pLjj^II p (j-w ) l^Ilj 
( 4 t j ^g\ g lj | V-X-JJ <iLio pLjj-all ^jls .^ll^ll <Luj > j<rt*i Sj trt'i >.» 0-ol_>iS 

Jal'lml Jj“. -t a g-oljjj ljjL^iixJ (UaSL gxlj^JI 4 jL£ JjX Vjj (_^l) 4 jj-2u3 Jj 

gxllj-JI IjjS (jl—w (jxj . S i j -v" <1 ->j lii jt.juVil I ^1 <xjS IJI p Lj jjtl I (jojl^jl LI* 

«lj-a>] (^5 (JxjuL-uJ. 1 (jl* all I (jx — j t j — le LL5 ^1 (jjSj (jl 

Jj-oll i jic. j^iaJI jA pLaJa^ l-'^ lj (jl jLxk.1 I jiSaj <iu^lall .aJjlla >_ijlswoJI 
■j>l>ll ' ■«»*!! JljliVI lla Jj°-~<_JbS (jjt ijiajlli .^lljJI j£ un.\ gjsljjj 

<^JaJI (jla‘».« jv^l cJj j *^jL ^I ~ •%*i i< a ^ 1 1 JoLHII I jj v ut j,~) mi (_ySll 
JjLS ■ Pj ...Ijall ijujZ (^jll j-oVl Jjs ullj (jl£ jU J .|_>QJ i ^-k ll <pa.j pljj^tillj 

^al^jJI *^ al I*>1 1 a a jjB * 1*11 j c 4jjLal ,*> .41 4 jLa Kflrl poPpGr 

: lla a.» A. I*, a . j i I ^jLJI 
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I ^jA p Lj j all Cul£ jA J-iJi «-»l « » » ol j ii» <_j-S 

■?j cl o~i ^Vl jk^iaJL jVI iijjjJ.1 >— fijL-*—« jl 4fJ 

OAjjI L& -(^ ■ ■■ a~.ll JjiajJI J}Li. ja) c ju£jll jkic. Jjljil JJJJ-8 Jj jn >J “ » U^J 

^.jIxJI Ij .ILU j ,jl (jiiLJI )j A«it Jjjj jf-a. lt“J -<-m l ji«i 1Ij ^LoJLa.VI j\>lt JILL 

. ^il fl <v ^ Ir d ..... t | dti. aj 11 «jl*ll jj 1I fl X ^d fl i Ajl 1^ *j Ifl 11 d if I « . VI 

jMiiill JJajIK p^^pi jjxll 4 «KI umll (jlj l al ^ A jjjj jK itLjjjiil Jja 
.JjVI ^iill ( ji jJtll ^aiiia 4 mLuI ^Jc. jlkj IjLld jl jmImi VI 4ilA jK 

i d i* i fl d_t y »* jjjjj Lam * t yjj d > lr ■ **. L. I. m ( ^ ij I 4 a ) I Aj^flll CuL^j 

<d^tu £a p}la. ^ L^dkjljj jjAjLjlu jf VI dLk. U) 4d-Uiflj . u’ lfli 

^d i '.ta~.ll pLd’yiiJI jaaJ jk 4&dl Cul^ (jJi^j (jdj jjfl ^idjdSlI i_I^j l'^il lj t La 4idk 

a_^dj 9 4 jaa j£j jj 4 aI jV “ U.ifl j ja UjIj ,jiul L ■ <v* >-i, t i jl Ljjfl Ci » . «m S^o 
4aic. jlS jaj 4 i - pi j£i 4 aI jV 4 m fl j ja 4SSII JdJdi 4j| ja ««» (£j^l 
j < ■ ..a~.ll 4LU j 1 «” 4 i*t'i jSj jJ 4aI 4j^lals .d K,M I LLsL^j . 4m 4 1 ^le. J a~>»j jl 
JaaJI j[$la ^^ic. jjjjLaIo j_i~ii>tt*v jj^joJ L^dl j^im l j^nj ljj| lj^^ ••• IjJJ^ 

Ifl «A-».J Jajaj 4jjJcu 1I 6 jji jl tillj jjiiUJ .(42SJI 6 jgj JaU jaVlj 4 au£1i ^Ij (JjVU) 

d j L«11 SLaJI u& I jl-k !<•> (a fic 4la ijJI jl 

4 ■/•»! \ 4tt Id>» Iaj a^a f-jjjb JJ-ilj ^jltSLuVI juU. jalill jj^ll uAjauLa (jlS 
c4ldj ^jt (jj_i Infl*i tjjll-pl JJA.J 4 aj j»J) ( jA~p 'll Cildi-CjVI (JAJJ 4 aLL 2 jvJ-aa 
LajI : 4j|jLa Jlj g[ a jjllj . ^ (jjjilj d a ...lall ^ lr li i r>i n 4 aLuaI (jlS Lj^j 

LjUjj JJj ,jl jjiaj iL* pJL*il ^ Lit ji jjjll jjAjjll CiUajII JJx. 
nillj JjlSul <Ltl^ Sialj d^u Uaj ijiLad (jli 4 jI jk (j A» I pJ I JS jl 
i^Lc. jjIjLa j 1 jl j~ >1 Ja_a (jjj-jj oLiiUj-ii Cilia J-U -^-Ull J-a JLaJI jA IJ-Aj 
— J it.r ^MiLII (jjJill 4jlf!t ,_yi Ij^lj IjLldkl jj-ilj < L f l^AO Cuad Cul^ la L-ajljJ 
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IjA Jja jjV I |UnalI Jia I ij < 1 t1 i 1 Q jlS Jj-uiV I » maJI £ I « ■ *j JS<i 

cLjaiil -~-l ■*■ IjJ «nll (JS jl SjjkAji »^iaJA ^^lll (cljjjuJI ^ •!!) <c LjjjJ I Ljj 

la.j Lc. Ill 4 jJiB ull cLj i all &JjLi jdjjul dij ^ *■« ■ V JLaJI 4 « uJfljJ 4 . i .la *11 
(fSJI KaiKaa jjJl) jVI SjJ.la. iijlij i n v i — ujaai ~ ^yjaj Lajjj iJj^UaVI 

<1^Loil L. A.o'.j , eljjjjJI Lgjjta»» ~ 4 . i .lalll eLijiill ■ ula ^Jl — I j «l ■ ■ ^ fl AA. t~ 

ja SJjjLa 0 A$:.-. »11Ajt j^jJI IJLa jjj olxa-JI iKLi ^Jc. < tj jjaj j£aa ^llI 
9 I j W k . ■-. 'Tl j| dll ^jGj ^JjjL <C*^-U> J I . M I JjUU >_1_jJ I 4j£$j 

(jSklj .(Jj i jlu ja La S |JxlI 4_iavLj ja LuaLi a^jdu (^i j-a jflnll I \jj\ a i j j j ■ LS 

< j I ji j~» I jjS j SjjJA'.II a l« 11 i_J I jjb jl ^ i<KaLa dlj jl-i.~i.C I ja Vjj jjjj 

4al ^jLi. dujJaj JUaaj ji. CJj ■% f. I jl_A ! LftU ujj ^ij J > > ■ ■■ J_aj La Ijl ka a 
jLtu AjjJ^ jac. Lijiaj a |l^aLaAV ■ ■*" jt£j Cui^ CiLua^La 

^ ■a Ln Q - nln 4j| j.'.ij Lu jjjj IjS-Aj . Ijj| LijlaJLil ^1 J ■ ' ■ ■■ V jl <4-ij_*J,l 

<J jm LmiI 4 -fc a^ La ^ °l ^yll (Lf&lLu CjLuj jSvaj 4-ij k~i 4_il jl 4.fl.i ft. jJbj) |>,l«ll 
jaa>JI ja I'uy t j-Jtt I 1 ft . 1 fl i tii ^jji 4ilSll ^ la II ^5jjl iilj .ijj^aaj 

O' 0 of*AjJlj jkOalllj 4$^. ja JLu&illj 

.oLykil 4j_jlaj jluau jlLu JJJJ Jk'.a ^)l tj~f.lU~. ..! > jjlS |j| La _^la}Jla 
JajJLI y Lri^ l ,jJi VJ^ 1 ^•*^ **. > 0^ 4j_>laj jt-aujjj Jjl Lai 

(tlaak. jjJc. <^oa.Vl >_>t-m-JI La 6jLe.j i Luj lajf |a£j) 1^ ~ir> >a ^i 4Aall j-o 

4~jt~ I La Ijli .JljJI jLLxVI jlia»j jjall 4ijU'ill ^Jc.1 4 ia ^uaa Lula Ij^J 4a. «~*j 
(jI J-4 »-*>■»>ilIj 4 K‘,. A oLajixa jj k^jj-a I jjb J_jij jl oLajI*J.I JX.I^i jl_ii jai 

.4c._j5j (_^-J JiI LlLajj! ( jjju La £jJaJ ^JLall JLaaa.VI 

4 J J U11 | ^ I I uVi jlll 4 -> I rll I <LJ La “ ■> . I I j -sjjUa Jij I I '■ ~ a ~ ^i SjLjll jljJaLj 
,*ijj aSS JllA ^j.'.1 ^11 K .‘.K i a jj~ -s! ^jjl <a)LaJi wij ( it I j . |jAa.jll 4. > n jJt-L I 

,^£]j l^a-il ^j n jLAl aJU all jaa eLjaill jj IjJ 
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Ijl . ciLt ia Ijj <LU < o.i jjSl m L$j| Im.iAIL ._>> mil Ij_a jSlj 

iulajafl jl ijjjJLji « I jjm — jaa^J ja£l CiLoj l«.a « JL » La 6jle. La j_al ^Ai l 

.<taa .^-,11 4 ■!*- » laa 

jjjj JjlLa jjjll <_»—oJLaJI <UajjUI ,ja cL j a - flil J ciLajklI Ji tr**-*J 

taJLu ja I j _ ilj ^lull j^nj 4jLi_^iaJI 6 jji (') ^jA-v illj ji. A"H 

t la. m jaj . f>L£jl Sj 1 1 t i ^Jb 5jLill 6J. \ ~ a n j 4 ttj BJ SjU] t jc Ijjb ^ ■% * 1 jj .CiLajiall 

Ifajti J«-uj ijalii oy-ula ^Jc [ g 111, i iS |Ui ^aljjSi 4 inltll CilijJolll j «^a~H 

Sj-iJL |> inTi j (LaOjaj l$J (_jl) I ■> j n 1*1 jjl JjLaj iCiiL£ iij^a ill J 

OjlJ I aiSj .CiVjlxLI (ja IJala JJe. ^8 jleiajVl ■ iji--— (JS ^e.jj ,j| litJauuil I jl 
>'ij% L u£«j jj <La Cjjjii ^ j] Q 4ail£aj ^8 I \ 1 1a"/» I jljjl I «K jvltjVI I jji ^jlc liajjii 

.(jailjill ja <Lliii Jala JJC. (ja 4lnn at £di 1^11 Jalja 

j-aii ^III oLjiiiJI ,ja ojojJI cilia JjLS La I jl : jilSjl Sjjai S jlc. LS Jjlijj 
4 Jaaloll kJLoj jajlj .^ajaacJI 4jjlaiJI Lgal Je. Lij-a.jl ^.iiVi Jjl 1 1 j I ■» ft < La Ijai 

< ,ja (j aaiLal Ij , J[^JaII ^1L i_Luajll Ji A flj (^jJI jA i<a£all jLbCjVl JS jj-Ba 

4JVI jliil Cal : <d_j8 ii_i_)JI jjJc t joJbl a )all ' 1 I ,jAja_a (J j <1 lutlll ^jll 
m “* 1 >8 j jl a jjb JjLii ,jaj jjil^JilL Li Lie. I j Ci I laljitVI ^8 I (| Luul a LuiV I 
, < kyua 4 Ijlfl (jailjj Jl JSaia jalcJi^U <LLa , *i L olajiall (jl I*«« ■ A 

Lfa| «6J. tfLa (jj £lu i Lfi ^L8 < Ujjia VIj)jjj ^jVI <iLaa liil 

Laij — ^ it * La jJhj 1 ((Jali I 1*1 l.lal 4ii Lai I Jc l^ll I ja jaaa Jc. ^i&Iiu 

(j auLtn (g 1 » a>a >3i Jk^yai 1 ^juilajll Jj ^If CiLajixll Jailj ^LolS <lo jtaill ^a 

‘g^LaaJI aJja i a 5eja-a_a j_>ia ^jl Jals I ( ji^a_ i L^al — Sja JjJ Gregory Chaitin 


CjSi<ai . \ Mt f.u 'Corjectwres and Refararions ^ J ij c?aAjr <aUS ^ ^0) 
^^SJI JjomII jA < i/ >all oli^laitl jjfj <ILL1] ^j2j I^'huL 4^_aLJI -.L^klll Ji 

oliLau^U 
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<4jj1u]I J^.1 j l$_olcd jiaj jl aj a»la 0jllj dlls jj ^j ■ » : (^>^1 SjLjuj 

:JL5 j 1 I V A jlluV Jiaj JaIj .^aLull 4 nljj r t LLulj I *1 n i fi dlj ^cjjjdiuj 

j-aVl djc Lf i jAjj LgJla jiljL La jU La 6.Lcl2 jSlUJ laLai jSUj 

Laiu> : 4iMj.t.all j ~^~i _>Iaj 4$-a.j J-atS ^^ic Ij-A ja^jjj ^I ja^jJ I 

dljii 4->. .*‘.11 jL'il l . <a Lfijljjl Jjjj ^^1] I 4 y nil I jLu jljLu S jLu ajclill jjSi 

■ Salljitif : _^Ll ^.'i».».i jl » »< » L^j| ^Jc. 

fi 

jL£ j-< l ■ » 4 . «.» j aSJI a **lj .*■ all j|_aj| I *‘‘^ «• * jL'.l I dlj jjV pLaJLsIj 

Lo.A.v-kl ^a~. ..I jjj «Lafra.jla ja Jjl Carlo Rovelli jljl£ ^jiUajVI ^Ljadl 

lj ft ■ V <JaLuu 4 1 aj a*\ 1 1 .-.I tl I jj^| jl ^Jl 4 Lli.n i jaLj '4^i. -\KH oLa^Ltll ja 

— fcj i.t.ll jl ■**■ 1 *4 . ..a * .*■ 1 11 IjjJll l«LAj ,aJ^.lj oLjLlo ajjia ja jj^l kjlxLual 

. olajU.a a Jaxj ji 1 r>‘l ■ -*>"• "_*j 

LaJuCj .6JUJ^ CjLo jjj-a ^ic. J j i ai-J I LajJ LjjjJLtu jl ^J_fl i^iLall Ijail Lai 
,4Aa^a^]| i,|^Vl jji Ltljj jjull 4 miLaiVl 4dl ^ jJuxll ^11 jauu 4_j Lfl JjVL Ijdl I ±A ,*tv Aj 
(JS Lad jl til (^c j ■ -- — ajjj-a. CiLaj l« n ^Jc Jj_iaa_a_U ' j j 11 Jj 1 1 nil J 
ajlcj Jjaa_a dlj jj £-i jjl j^aj J-A .6JaAaJI oLajl a JLI 6i4 4 jjI j <uf jjS — oLajixll 

(J jj 

JJC ^ylj ^ 1 jl La a 4ajjJill CiL aLu ll ja Ij jaa a IjJC Jjla dJjLiJI <Uo2adl 4c. Uni 

. 4 mi fid I 'jlc. 4jcL jj Sl! 4 j I n a 1 Ai jli dlj£ j-aVl jl£ jj $ g->tull jja JJaaa 


4 r> ^11 4jjjaj [ ji 4-ul j 1 t i 1 11 ^Jj j. Lii 4jjifl 4^ajjua dla-fi Cillj Loj 

. j I"... 11 I jV j* jj |d Si > ■ ^ a~ j L . | 4a ai V 4a^Jaa 42 jJlL |jj I fl~t tV 4 auj ^ I 1 LgJLaSl 

jj_odl 4 .1 laf. CjLuLj j fill lijjl * n < _ # _o Ljj ^Jl Lijiaj La I jl JLa> ij£[ ^Jc 
uaj jJi ,jjij ..jjSJI ^ Jja-al _^Aa 4jilj-idl j,| ^1 IjjS Ljjjij Laa^i .jilcj^lj 
5LI ... >■ 4ulj ill til Jj-a .j s_>mii jl jiaaj .^jljil ^jLjj^S . j 1 >ij ^| ja le ja. jjSj 
Jajll 4ajL e^jdu (^1 j|j 1 lj.t~»-a 4l Lxjj^j — ,*i4L La Laalj ^2ljil l iL a o j jl 


. ^ I4J juall 4 a 1 V I ' Q. j| ^n%j Lu 1 ^ x ttf jj > 1 dlj j-a J 4 ^l oLajkil ja 
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<4xijlo J4C. jj£j jl jf. 4_i ..-i Ia jjjSJI f LjjA ,jA j| jl lift jUi,joj 

Jaj> Jaj jui jli <dilj ^jie. Sj>Laj . ILa. (£jftja. jal jiull Ijfl UaL 
.<jllj_ 1 i»J| jJLj_o ,jA*j jjJc Jiaj jl — <j^Iola1I t>x& oili Li — |^ll pLj-ti 
<ul > jiuc, Lfte Ij1=aI jli « |>_> I*ium iqlao ^^A eLjuAll jV IjLjj , La^ <»■«' 4. **, ^Aj 

. JjjSIL OAiAa <j| Jajj 41.. —I 

(if > V ^a i-ojl 'O . i S JJJJ <j1J Lo jft iliaaJI J Lola. I ( jA JSiTn <L*_a.j Joa jj 

ja (£\ La j -m- i ,'ii -i jl I Aft juL j^A Jla. 5 jI (jJe-J • <_i.olt. JI <Aj*ll ^ 

. 4 _wi , m a. i ja.1 . nL^- j| 4 j1aJIj liiajjljllj liuijllj -5.. ••»•.!Ij 4 .a. ..lol l ,Jlli| 
.AQOU fjA 4jjLA 1I ^A ^jJIll £Ujll Jj -0 tfl INn <xiLll <ioLt]l <LAj*1La 4»->-l »tl a I A j_oj 

eljc, 4jaj ,jlc. (Jj-ojaj jlj) J £jj jo Loi .AjJalail j irtif dlift jSL jj Ijj .Jill 

<*LA ( 1, 1 1 n t Q JUI jujllj 4 jlqJsJI 4ij*ll ^Jc <L >kll a i ^Hill J « a" a t . ^4 1 * I A . 

•v_.jLi.Vl IA£j ^oLlu Lo Lojlj I«tflin~i jLlu. ^1 'ji <UaIj CiLojLlo 
jLS aJj .4 -i Ii fl ~I (.1 n ^ILaj ^jJLfc jo 5jj_ua jJi oJUJI jl_A LLft joj 

JjJxjJI xii 4 jLl£ ^ Immanuel Kant oiLS JjjiLoJ j -Ml ^UVl ■ a j ■.•!_■ al l 
f.ic. JAoj S j£a £jL jo Jjl jA .WAN jkLt ^ Critique of pure Reason ^at-il I 
< *o <ft u& yjLiljJI j5~i» 1 lj <LsljJLI jjj culS jaa .SjoIaLL aJlxll a lj| j-a •!! 

— Lo ^.ta .11 — (j^jjLii <1 itaJLI <A>L)Ji — <Uoj>jlc.jitl 4A>lxll SjclS Jajj luL^laj 

.^amiIaII ijjb l jic. Hut, Ittulo* 


<cuI^mjJIa . <JS[ 111 Li jja <uuoJlj 4 i*lj .**ll Lo JjLull _^uLlll j ^ 

CiI n o%~ilI ti±A jAaJ ixoiallj .4 j-I.H .-■!*■ j« A-ill J ■ — -v jjjj ^j| 

• <J_jkII wijLajJI jo 

(^JIaII jc ClLojlail 4 A jl. • Af ( tAjll JuuJI 4 •. .-**11 i . • 11 *( jjli AA^ 

. i- i j i Al L J jii i iI I ,jiiAi jjA ^ijj i^jjaVl ^Aljll >_ulja. (^jA 4 aaL1I CiLojLlU jl ^^Ifc 


(jujSii jj^Aa.jljajILA CiLojJLlII jjiaj ?_ilnr JLjJLI J_-..•■ ^Jc. ja. 

<jlj » 4i if . loLuJlg.jjJajll SjuJj LftjLi.~if.Li <jj_i -ill ciLojLt.ll csJUla ^a LuiLu.1 
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O* I La-uVI lj t.u.^11 d^LduJI Ij ujJI )<| aJjJI I *ai ^ 1 

.< t\■.! i (Jxsj 'j wti «LtUl ^ n 

4jI aIj_J JjLu i t i ^ j^jj 4 i % jJ j i ii I oLaJdl j^Li ^jj 4lii..jH 

■ (£J± a. CjI j “Uaic. is jX-n 

j^JI J^Lu jJ> ^j^aJLI vjjfll w*> ^ i jLoIiVI Jc e^JJI jjuij jjj-CLjj 
JLa j Lallm l jlj-S jLail jl 4jjl < <->' fl l iuLui £_i-a j (jijill ,jLS a1<<Li 

# * * f 

■ -h>j jl .uij L] j»j ^cj Lfj^i JjduJI La.'sail.i 2.... w 5^^. .~lj~,,.l ila - U. 

.CiUjMI 4-aJlxa J,-# Sj^a jJb ^jftLala.VI JljaJI jl JalL LiAilj jilj 
.CiLaJ&ll 5-aJL*_o Jc. Ojjll kJjljji <JJ _>kii oi ^a!aj> J ^Jj 
JjJ j4J J J Lj . i l 1 JiLa. ^ a ~ -s. t I ,. o * t |j L 4 \ *. I jj ■ T. «1 1 j |j U “ J 

Lj^kll CiVjaJill kj^o ii IS JiU. ^ya ii a' . -J I £-a}Le gji oL.LaaJI (^J~i. ,j.a Jtj 

j j ai i ll k_ijiujl oSaU Jill o U . ao 11 Jjl J-a.I-k11 ^ n~i rt LL Jill 

■ ii j-‘/-> ll |_> A . -w a J ( juolj C ijh -> . Jill ^ ^Jfci 2 Ja la. 

j>JL»il J)| Jj .Sjl^aJI f.Jg a« J j^ti£ iajl j i t . a II Jijj jjlS CiLuL^ill J)j 
(ijuljji j| 2jjl jj nr Lujjail <ULa. ja j jjJLiaS 2a. a- 4_JI jU*. * j ■ :.1 . 

UaiJI ^ .i n J ia.lll.1 oLjJjJ. 1 JLoalaJ jA ^jLS iiLuJI ala J ajaJlj 

5Sj**S Laj*«U iJjaJI ISLtaljjjJI JaiJI jSLajj SeliSj jiiljJI JiaiJI 
jiljjiJI j>-a jLujVI ^^LaJLuul I J-aLa. JjLaj ^lil yjsjll "Jj^uaSLa da 

■ iulj. t . a ll JJ <CajLaJI <t_u>jjUll oLLajJI ,jjjj 
La Lajlj ^Dj .fJs bj^lsj .oLaJiil ^a CiIjA*n ^Jaj^Jf ■—.. Aau LijJaj Laulj 

J^S ■JL-‘ “ II ijc. 51 1 III J 3 jnl-J lj 2 jjI j ly. vl l jiC. j jU~I I ^)..a'.l .-.I .jUM ^iAVi 
L« J-i.1 J$j CiLajiaJLI JS jjj 0* itHaJlj jjjlj itisll jLaiV Jjjl JLaa 
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: j_i2»LxJf uLJL JsLilJI 


| ya.lla JS ^a.j Jjjxal^ Lo-fijLl&L < j n~ i -J lj ^jJ] j-kall 

.^Jljll 

UL tf jll Jjl^uUI dlj <5ij-aJI SjIjVI > ^jVl Jlj-oJL Jlj iajjjj - 

•Ji^-V* <>0 

Conjectures and refutations jJi ^toAjll olaLoc. ,> ilmlm jae- - tjjjioj - 

.ifl^jJ.1 jjUTi i jjl 

( _ s ill iljja-Vl f/\) iaalj-iaJI Jiaa'G SjSil L*-u,lj uUI j»Sll KjiKj ft juij - 
. (SSaoi. wjLjluI yjl — 4 xuiLluI oLjjWlI u^-ail t _pJc- — LfJ (_>ual 

giLiiJI Le. j A . -y - n o’ 1 J* iaalj-i-JI >*>?■ u' tT* V 1 -^' " 

ja^L jjc Irmtil Sjj—o 5 a 1 jJ >3 tjl ^ <tjiat tj-o <-a.jliJI 

■ (l£.P f“* l^atjloai jl ijjlr j] ^l) <jIn»H vlLt Ja*Aj 
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JUxl CiLojlxll jjjl < jtj*S jJ> ylaSlI ljj> ja JjVl cj-aJI >ii -kll l jlj-a jl£ 
jl .T.~W I ^4 -v 11 LiSjjJ CiLjJxnlla .4xajall In I j-y ^j 3 1 oLiojdl ja 

J>uaaJI jl j^ uJI ciLjLuio 5JLLI jljjVl ■U Aa . -wi jljcJ S l_i-> II ^y^jljjJI 

. 4xiIoLUl j* ^illll <_|xuJI ^ic 

. jull I jLi La 'j ^ » Ja ^x£l CiLjJalL jl ^jLJI <_jll£ll ejx 111 jai 

jl .1x1 LxlLfl illlj Jjj] ^JuiSlII jjJili.1 jX ^LjUl llxjjal J.UU L a iia. j 

SjxLIj • J «« ^5j ja Ij.irt .1*1 _££l Jtxxojj j^j_a.Vl J-lxH CiLajixll jc llaajial 
CiVLaJi ja XiXxll Xaj oLjixLI SjJ-ii jl ^-6 4-iaj n^ll CiLajixl.1 4i H I 
IlLxxl dlj I'“'«' jj>j . Lfl-it 4 luillll <xjlj.itiall 4_a.jJ j_A 111 j * I U.I I I J 4 > 94 <lall 
Lfrll Jxi .j-illll ^iiKjl I Ji itill cljl 4» ^j XII pLajI»11 » I iA. ~. ...I ^ i .*. I nj'if 
4xllji7i»ll Qijn I<|I jA J< >~*»t j) lH.uUJ ml IjjjjLaa . Lacj JxLL jjjl 

. (ijljlr. jaj»VI JaS ja Ciadall i.iiVil ^ «jXII jjaiall 

Ij Lx£ljl j-afil J 1 »~ jS oLajl « a 4aV 4ll > 4-j-a-Al j_x£!l Laj 

4-11j >tiall j_ualc oxL (j^jill jc jjS| <-ijl- x .o Jlall J■ ■ ■ ■■ ^If i_i.» ni^‘i Lalxx.^ 

liA J)L. ja ^*t 1 I 1 Cj Laj U 11 Sjal ma ^J| 4x.lx. jxlj . laj^j-x-a I iaJ JxuxVl 

> 

QJXia jac j-A La — ^ n~i-v j-xl ^ic - ^ ■ n fl ’i 4 jlnf, ^Jc Jj-iaxxJI aa ^jl^uixll j • ■«%*■« II 
. 4xflllll 4djJJ • ■! ■ ■■‘Kl 111 £uaa ^jJI jS ) jllj iti< 11 jiai*i«llj , t_ij) I In n jac jl 

11 j 'j i Jeu Ij jL jJjj jj» jj I jliflV I ja IJJC. n_iL)SJ I ja jVjV I jl jj I X^jaj 
:La.4 Jaa JJaj ^111 Jljuull jl Jxj i CiLa jixl.': 4-aJLxa ^_a 4-$j~ »tm 4_xl jija jc 
Q~i ~i a n ^^4 I -Ijl •■•* jjJ I Lla»ljjl Jj-Xj ? Ci I—a j Nil jlG 1*1 • ■■ <* jl ja 

■ jvXxll ja 1 jc <_ill^ll 

jLLl jc vjLlSJI ja e j—Jjl 4 lAayxll t_ij I ~i 11 j CiLjjlll I 4_fll^ ^7 j_Hj 

, JUjjdl j* la-vll Lliaa CiJC ^la> l|j Jal Jacl 4jlIII Cj l T >*' I ^ ^ Q . aL*>l I .‘Lt.ll 
. Jxi ja jjJ=l jj ... jl$cI jll J t~i‘ i ‘n 11 willSlI ja >tJlall ajcJI 
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( n ) 


JLojJI uL> fLiSi >.j J-ft 


?uU.J rtj.i T.J jjJI |j 


SjjLi 4 JI j i4laLuJI Turing <li S jZh ,jx. ^ml ~ill i_iLJI Lu.i.aJi 

— }C-a — 1 ‘i.uiL jli .jjLilill 55UJIj oi^ll I 4 J ^i$3 La Ijj (£^l 51i <jI Sl&Lska ^jic 
ijjjjjj Oij-ouJjSjil J» ■*•» liijaj kltLa^ljj ^jjSJ.1 oLLJI ^JljLa ju^jj ,jl l ^u i, Su£ 

Luj ililj ^Jc. cLjjj .jt mlj ^jjuiI ■_■_>,».ilj-aJI OjLi^a » )» -a Jjlr >\a j 2 i 

.jkjjJI ^ ■ "-A. -*.11 ■ ....1-^11 ‘t_ijj_i Jj| j ^n i La LaLu ^^1 a" ^jl — ^all Cilj ~ La Sjj J^al 

Lj$_£ » (ja (Jj-j—ia jjia jjl jj-Aj i4_juL_ui rf i"it^ J ^J| Ijjb Ljjj—Sj 

IxtjSLi jkj .iiLUIj O-SjJ I ,j-o <CuLft5> ^JLcI La Ijl a 1^ hi La ^£L&a ,j I 

Jja J*,,% i La j-Aj «Sj ' * i^tll LLaLuJI d j **j »^ll . .j . ..Ij —.11 ^>a J 4 L JJjt (ja <_i£j_a 

^ »j «^H . .J ■ ■ ■!—II Ijjb 6jjJ (_JJ-a LaJ . Jo^lUL . .j ■ ..I — jAI <Gl j Ljj£ 

^JLa_a>VI CjLojiiil - — Lej S Cul m*tll CiljU-JI jja Laj S &jXm ^ S j>% <<*»Vl 

I J ■ -.I-'ll I ' A 

«>» rCjl—ojljL-a Lh 1 v^->^ tr® ‘ j lt“ <s* Ijjloj t>» La^LLilj 

lja.1 ^ -*■11 lift jlS Ij] Laj oLajixil « — — ^JLa^j jja Jt 1 1 ,jl t T ila j i 


2/y 



<Ljjl.i3j.flll jl I 41 ■ n j_jjLSJI Ijj i vI j_2j 3)1 ••** **H jjl jjljUll 

t,*i jjLJu oLajij-t Jlu jiilj * **ljj ■ flll Luj^jj^J 3,1 itjkaj . jl^JaLi iiljjj ,'jqSIL 

Jjljlj 3) I — ft 1 q y a^aJ Ll — JjV CiLa jU U 3 h° /,£ H *> « 3)^ otl l? tjjjjj ^ylljl I 3 ^llillfl 

iJjjISII i_ilflj~ 11 ,VI jJb Llfl.lA lljjlc.1 La Ijj S 111 Li-m'illi ljj& ^yiflj IjLo « 3 ^Ij .ja.VI 

.jMi jjS| lie. Ijftlja Jfllij Lxijj ^jll Lil^lJI Ja^ 3)1 JJj 3)^ I* 11 1 11 ^ c,~iqSJJ 

oLa jl » . lI ^yjc I, i iijnG I djltl jjjJI xljlllj 3^1ljUI JiLi. 3h» llxilj k_fljaj 111) 
lUji&l LaC ■ ah^. « v-a. ^ilji Ljjajl Jliil Juui ( jJc — jiSJI K.* 1^ i«a . Ig » ^j]| 

jfl Laj .^fll^il U)j j S II 3 ,K. i> Jljjj 3,IS %%lI j.rt flll ^yflfl .<Li a iS. . ..^Kll ISiilSill 

gJlfll ujluVl Ij^jj >3 h>u f\J jfla 3) c JjSIj JSj lflli«> a 4 H.i'illj 3>LSoVI jaa. ^yfl 

jllalaS 3,<S1I l ji jSfll 3)1 ^ilajjjilj < lljLfll j ^ISl jSI 3»_9 ^ I 3h° S lfl.lj.il I oLa j ixl I 
3>J 3nSJL lili^A-o ^ylc ^yjja llxfllji illcfllj jJh ijJLual IjIU'in <li.lJj <JjI_4 

jjJauj -Ulfllllj ^jLail Jj^la 3 ^, 3jJ^ lla^-fl j^Sjl LaJKj . Lfj lSjJI 3^11^5 J^LS. 
^yfljj Jjjll a^jjjl I Jfl a J .<11 J Hall I 3LaJ 3)1 ,_ylj j»«<<r»ll J Hall I JXoj LaJS < llljlljl 
ajlaxjj S lljLflI J ifj ^.ilaii hi j^yjll Sj-ujll 3h° -3)>^-« '*■" LijJc ,*1 q SII Igj 

S 6 jaxi Lj LljjS utjlntl j| Lo LjJ 111 jjflji 11 tjd 


^UoV I j_dj .\.jift*iJ IJ jju-kaJ I J^ialo » <jj . I iVjJUjl jjjj jklft ^jLi Lid Id 
LifljC La Ijli .JI^juuJI lid ^jc. SjL^VI ^jlnJuii V till Ijj 1 Vi *^JiljJJ Ilafl fl d 
oljjJaj ,jC. ^‘v JI v j fl/i j 11 » Ini fl LdJjuc. «I iitid Jj La JJU jJjj Ljjj£[ 

jj-o La 111 I iaL <dl ^jjj 1 LJL^a IjjJ ^lll vllij J^o JsLtl 

<j J5AJ Jj^^ ^JjO Lo 4 j| 4^JJ L L-fljdU Vi LS < ^jSJj . 6j-*-uLj CJ La J AJM \ 


(IjlLSLoL 4 jjj 1 ■ |^-d LUVIS t Ijj lij.j-j.ij <_*■ ^■»"jj tjjLLdji^U 

1 I jd villlj . Lo Lojj ^jAkdjl^u LS 111 Lo ^j^ V 4 LL ..ii j.aafl 

IIajLoJ lid jujlfl (P^JbAi JS vJDjJUjuj LS Ijj Lo idjJLdO <JL"kJ-fl411 j»X.j I 
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CiLoj!*_LI jka-a. La ..jjjl .ilftljll LijL*_a Jia ^ 4-ijJU ^ JLlft jkS iij_*_a ,j* 
J^a S 4 j~u . a ll C<L I m-J I aAA J!La |jjj Ljl. n r ,jj| jjxj ? I 

. JljjuJI I jjS £_a otjL-aj LL2 4 . .Ur Jjjic. <Laiifl >51 ( ...1 1 a jji JjLu Jj] I*,. ,.l I", ) 

(f»J ^ ^ ^—VAV JIja. Archimedes of Syracuse { $j^\ j- ■I I a .*-j [j 

jJc ^ jilj jij I. n jj < jjjLII jja. jiZ oil Jjic. Jail ,jj» Aa.lj ua.La jA 

J <- ij . * 1V Sjj 4 « n »■■ < <iLaj J Ji*. AJj .4 a miI5.II j .‘L.ij'.flllj ..-■! ■ . AlJlj 
jxL h jiL J j.ft j aj^L OjIS J5IJI u&j . 4 j I n a 1 1 Jj j) i iti l I 1 1 Aj Ij Jj .._.■.»-.5 .-.iijL~.ll 

Lflaj Xajj V 4 j . o < ~i mi a 4 K.ti n u^/AJ 4 mLa. 4ft <a jjjl ajlSUl ^y> 

t3^* J 0^“ U-° Oj-cijJU LaL v obljjJI ^jAa.1 {J M .alj-uu 

4- a-s 4^ujJLe LIj-a J I - i ~ m b I j. jlr (jua .till 4 t .til JUaLuj aj£i ,ji 4j-ij 
,^a aArwI j ojIS a aa ^j| 4 jii . t ill ,^ y\ i.- >JI j , La j - -< j ^ J. q i j".*j | 

<4j^a (jl£ dJjS 1 1 a, 11 ^11 L a n i jju .Uaittj l SLa. Csj(£ la£aj 4*1*.. i. I j *a *.a‘. I . t.u 
4 !aaJI aofj aii J-Slft til l »* V CuLS Igj jJLi CiLaJS jJai ji 4jJI . ....*. ta a 

4 -eL aVL_o V ^AJ-a-iijI Jjl Au < 4 . jf mji ^Lual as La. ^jil J^lajl i | JI 

C m’i'vj < b_i~ir illft Jj5 ,jl 4 -yiTtl l Culifl <4iac. 4_.li.~al J£ jSj Jj >‘.-.1 1 L au 

, <jjLmjLo «L» Lfli Sj^JUlI! d*a l 1-v 

j^jll i i .- a -. il I j-4j «JLJI j a jjuSilj Ayi JLo (j* . -4 jK~ii 4^La-j| Aal jLS 

JAA uLia J ^a-LiTi 411 ,1 OjL^ Jc Ljm 4-5jj Jjj A*-i LaA ,jAa_aj 

4j Af*J j^aII Ja Oi.iil iofa 'jAj <03^11 SLj J IflLi {y> jll JajJI CiLuaa. 

Jlill (jujia. dill o*J*- C. jLU_a Ja-J J J] 

•' *S>* U ^ vo Ifj* f * Jt 41 n«~i. nl jlS ljl Laj idllj J.»~..._.... 

(jl Ll*-Ja jLi IaI idl j-ii 4-5 ju» 1 I aL auuVI JLa! JLa^il .-.I . >. . .-.. 1 K. 
i^J^LjLLajjI ^jj_aj j_a LLtuuj .JLajll CiLa^. JAC ji^a^aJI ,jc <J1 jujVI J ^L-s»j 
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4jJ ijun itill XY*—Y\ • ^fUj^LuJI Aristarchus 

jlal Jjjj * ■■ -'ll Jjlj 5 jjjS ji jjSII (jl j l nil L ^ Jjiui ijI jjlmA i ?j i i in i t i l l <L j) kil l 

jlj-a jUfl Jjoj La 4 >mill Lj l 11 < n ^j uftAt i l l 1 I j -a. (jojVl jlj-a j-Lfl Jl ,jI 

Cmul oLLwoJI 6JJ4 Jj-a ,jl Ju£ (SJ-* *ill*lj . (jAjVl jJatj ^i iA u t i H J^a. 

•<CULu ^ (jujLLfciji CjIjj*j2j 1! ,ja Jaa ^yk.1 (^Jfc J^aaj .J OV IIJS JjlHa 
I o I ~ -v I ^jjl ajLuaJi >_» * —~J I jljx.1 i_Luoj <=-Aj (_j j (^jL 

d j -v I'.ll Jyoj I (£dJ y mliiMi <jL£ ^jll jlj-tVl jkUaj In h i.j j jl Vjl <LaJc 

jIoaVI <Jt jJ| lg_i ,j»Lu» 2 i <CSjjia — C 1 S 5 JI dllj ^yia. — 6 jIL jSj <4jia-*JI 

jtlLuaa ^Jxaaijl Jiji ijloil Jjxua ^jJcj .d)jl L-lla^a <l£Jj .4-a lfnA ll iilL 

,(\-) ■ ayi Sj.i.alK jVI Ucij^JLI jj*JI ,> ‘myriad aiaJI' 

1( j L jjla <&La fjl \ . • • • ^ 4-1JJ ■ A-a \ • • * * ^ ‘ i «J J-ui-aJI J i » t ,jLs ^LllLj 
I ^j-Xj-.a■ ^jl a .le 4_tlj<-JI 4j^jLaall Cie La. .lAi JLa. (jit • 

^aU'.l I * j .<a~ ajLfl J_5j .(llAljJI llua-uLLaj) liLLftJL aJ^J—ajLI <LjLa^ia_a £jj t,*i<£ll 

j.,-».j (MLjLJuu.VI (j-a ,1 iti •> Y« • Jjjb j . t . 5t l ^jujJ ,_)AjVl I n ,jl -* \ 

** 

^a.a-vtl l-iin.a ( j-a ^J)j <jia ^La 0 • • • • 

^jnaiti il jkS Jj/jJ Vj (IJ4j£ jid^l J-5ljll — X 

.(jJSIjll ,jc. Jjxy 6 jijua u* ^ILo jjjiii llij) ilia V • ^ jjSLi ^a51l _>laS Jc. 

iUi Jjjj — ja jAli. t/i L£j juaiill ja>5 Lji ^n - a j ( jlll Ljljll j]“X 

. (>_iilnj ujLo jJjJu I j-Aj) <ajJ i. A>n‘i 


CwtS jLa^all Jjl> (jjL-uj 3i>^VI IS^ I » 1 1 olil—*II u>“tai a Jaj jA jlI^xVI jli (V) 

. (1jit \Afl jrx'i jiflJjVl jISamV) Jjia jlSj CtlAiLil 
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J*- JiJi y ULS^I >Ufl ijl tju■! ! ■ <> - 1 JIJI 1 -miv iCiLualjiiVI »JJh Jjlc. L..j..i‘Gj 

of ' 1 - ' 1 ' ■■ H H ll3l % I U . rtn.i JjLu La>ij) (LjLlui) \i tc.ji>a 

.•dll Ja> ClA (l>i_^» ”\X tijaj ^1 JjJj Jl) . Je. Jjjj VLa ^1 g-Llaj <iij 
.oLjWI ^yi Sjiii c l■ Aal l J tkij J£ o>jI£.I jJ -,j- <»«-*j| olj■ >°~l (JLLj 

oljiuJI JJC. jjli i(jS^ ? J? J«j ^ UJ^ 0* *-“l oLjLdl gil-wani 1^1 Jl 

^ tljLilu .J 4 Jjli jfcij jAj < "' T N • <t>i >41 X jjS dJj 1. ..I jfl 

.6XA ,jJjVI jU ihflit ijl tljla-a (>« <itu X. . . >aj JJU 6>)j2i ^1 ^jjl jJaliil 

Ijjjt (^ULS jJLxJI ^ j a l <lJI (>4 .'j 4i it ijl ^j| >i>L» iJLaJI « i». ■ U.j 

<J»J >i£i JaJ uj£i Jl liiiaj Jl ; Jlj^JI jjj ^ .jVI 

'stiuj LaJ I 6>uS o^°j ij i La 

ll^n. JJS jj>j JjuGJ >j>j tljjL ci l«i_ijS lloaLi 5lu. >L] j j . a; 

Jb*- wjLja»-» ^jJI lj . 4 ikj ,jl sLaixll JjUi ,>ej .£_aljil JiAilj J^uoil oLjjSj 
j»-®.jL*a»jL» Ij-ojiU 0* f-* cHJ >usa2u ^Sljll jj-olie. vJ^ojj 

. . U iflill ,>uJaJlj ^g^jLai Ij^n-vjl 

t 

Xulj jl oLajlft-a Cj i o ll SjSlj JitOi i^jLalll (,>aij) i ■ .e~ 

Lii >isii li£ jilj . L$-la~o JaGl tljAa. £jLai JjZ LijL, y ,<*,>511 ^jLiJI 

< _> f I al > Vlj t-uj i M l_aJlj <-A-aj(>J-JI t^lljja Ja ^JjljJI ^1 jVI JLa.j Jjuu. 
*Aa LfJiLi. ^ j-a.ji 5 j . ftj. i U Jj>U oLajlxll J\ jji aLjjjLi ji Lj S_.i l —~s vij 
— oLojlall taiL*_a <La.j iU >1 ,<.flll v a j > • ~ ^lll JajJaaJI 
I . l “ * ~ >> <illj uJtj .eLjaill jjjljS Jt. <jK 1L J_al*j - wjtSlI JXC. Lilia.jU 
.>i>II lilij jjia. ^SljU jx^ii J\ ^s>i tf xjjUll ^ai ,jjS|l ^ cLjUIl 

.JSLuJIj ^£11 eLjji Lai LJU. J-Aflj jlj^jj Ojlill jjijJiiJI 

Ifla JSj) Lijjtj tjjLuaiilj tacLiaJj tjajljjj <>1.1 oL>Ui JLaJI ta_>Jcu Jliij 
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.(')^iallS 4 m»A <U)Lalo CiVLxb Iija^ I4J l*i-t 1 II 81 jjlj .(I fl ‘■j'* j ‘ " 

JiAil La$j| ^jJc. Jal*■ ~Hj ^£11 jjll ji ;j La Laj n , » A <JL=k <L| ^Jc. 

jl .olajlxll ■». 1 Lj-J j_tu ^ylll Ujjlall U“*' l .‘J • ^ J^Lla ,_jmLyl 

fC1~ •>-I LJU. jLVi • I 0 * •■ojt JaaUjuU gJili_>J j •-'•» I <JV Si Slluij J 8t~ (£A-a 

j a 1 ^" ...11 I *aa *lj« I I a jj q .JSLjjJlj ^b^JI CiLuLjjJ jLjlu £aIjJI oLa j . lt . a 

.jjljll ■ »‘^jl 


^SLII 4jjtaj *n a iU" ...1 ■ 0 * ^ j ■»! * H 1 _>LjJI Lulj jl Ji-Mi , 1 fll 

Sjilull £a Jail J&iij jjl ,jVI LjjjJttaJ J$A loLajUIl 

4_ijlcj olj-ula jl * .t.~ ...I jioj Ja^. ^jA_fl i^ll Ij _i JaLuJI jjLau 

a I. ■■ -.Vl £a oljaaLJI ajjb £JaO$ ^jA <U3 £_o « (J jL-*Jlj t£j$ >U JaJjaaall jkill 
d » A. ■ All a I ... -«.V I jj i lM j ^j|l jJ tjjjlal iju^llll v-aatail JaLuJI » L3 >jj <6jxj^1I 
OAjll ^yA — <Ujj9kj jja LaJ . <Lj^-aJ.I ^Luia.Vl jjjle. 6_>uG « At ■ Aj j (jLu tiljSH) 

. iiLJtl oIa I ag - a j (jaj JaLuJI jl » i»'» ul l ^. V5uu (j-^ljll 

(jllkjJjja j-oV I ^5lj (jA La^jSJj ‘(_ ) < ~ 1 . 1 '*‘ l tT^ uLujlull 

XI I aI.j .a J. A. a \ -AJ a 5jjU 4ajlu ^lc 1 ^ ** II a I n It II A^la. ULUoJj .ilLLmiJI kI 
Jlj JjLa LLLLj .(SuUiJLI .J-KII) oc. oaull <aliaa aLjaill liA JaLUL 
. 1-^ — al U jJA — a I '■< ■ -j , Ujj_o Liijj <1 • •• ■ -* a L jail I ^_lc i_ula. ( jA LSjji 
! g t-i a flj L* a ^jlaLwj J 4uja^l I O Lajltl I O La I Jj . 1*^ 1 ^ Ja lul I i_Auujj j^aj 
oLajltll j)i (jlc. JjVI ,jj1jI (£>*• u J^i L “ J* I lj ( j •( J-^ l+b^- 

■ £aIjJI ■ a.AAj ^A 4ajljll jy ~w Jau <aa ja5 LII 


(^1) .^lill V UU £.^1 ^ (\) 
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4jI Lf Jt — Jj■ I~ -V <_oLaJI »u .1 mi ilI djjU*. JjLa. jaj — JiliUJ <°t>'-vl I ijjjjll 

jjSl jj£j JJ jijl <U_ojjJI liUjJ.-w <JLLj < jLojllj jlfLLI |nlja.il jl (_hj< jlaaj 

£ 

.SjiLc fl * a LJIx plj^JI ^J9 AjSj uit l -ft ft a <_>jl_&a S^Jjj <1 J «!«• I ' t i~ir. l 

J ^o . fl i j V a Li- fljH .JiULLlI i_iaaaj JjjVlj ^cVl Lf Jb jal I itii.ll <j 
J ivl dlj iirti «—u yjLJ 9 .^i.VI c la n ^L Jaaj-a Laji.' -kl c laiJilj • jllll jc jLajli 
pLuuVI jl — ^Lajll Jinlll <j-4 JIqj I,Vila 

Lajja 6 jS ^ill cauaj I jli ( ^L Jaaj IjSl Jjli 

pLAjjVI jli cul ok> »<*> I jl Lai I flj a U eLsJjjl 

u.^%n m» l^jji L&j Jia 4 jI CJi«^ic Q*iJ\ La Ijjjj 
Jo^alll I LqLaj 4jfla^UI ^jll cLkjjVI J< fli 

jl iuL La («L^-l ,„•■) ^ «L^il Jlij; Ljji jl .0)(jl£ajJI) - ^Kll - ^Lajll 
jaa» tlLilji cL&jjl jl ) jl£ajll c li-ftii jt j tj . jxl i n-sVl ji t j jjjjjll Jjlaujj j ■*■"* * 

.J2I5UI ciijjjij ji ^laill jJaj 

p in~i d •*■ »j II jjll JljSj oUL. iill jl a ny aaJL jl£aj]l p L'ltJiI ^1 ^ V« - 
jajll (^jaj <Jliil J" ■■' Jjixa . jlSajll cllajl uijaill juaaJI <£St ^JL aJa"» a l$JS 
IJ *if JajI ‘*1 4juilL a H y a ja £^aul (jjajVl ^JJ y_j^21 ■ *1 4auiiiL 

i all jV (Sjaa£ dl^ ja Lu yfl juJ (till I jib jl (jiljiiL) 

jliajll eliajl jljj4 jjjjkl ajL-iuj njj ijall jajVl * IjjLj ji£| ijajJU cjjflVl 

CiLajJjJJ <]Vji Jilaal I jJ i n t*i laij ijuaj .jijVl ja yjjJftJI jLjjL 

jxj-f-i-aj (_>uj a ~il I jl p l i-y-i jll u .... rn ll Jiill jaa ‘LLoJI Lr * La : J-i Jlj ni l a 
^j|l <l^Liil CililftiII Lui ji <jL.VI ja£a LaJkJI Ja^fll (S laj< >aiVI jkl| CiLjlail 

.•Ujlaall 4aa^a£ll CiLajlall : JjLJI <_ilall LftlaiSV 

JJLii JjLajll gaJj) <l»a Ifuaaa ^ill fj | ill (ja J (jlajll j>al^ (ja (jliajll Jill Ci-u (\) 

-<ji . ui 11 <ijiu i jA ^glLlul OJalwl g jjl ^^iil _y*j tl^ll jljuVf £a ^jIj 
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I_ijl JJH aj fljLa j-ij ii_jIjjVI u* LjjjjlVI fJ-f-La LlLlS ji Ja— -ill 

iaa. jlj LJS La jJ-l'J.,I -■«8~jI LJSj .ji <JLuj ^ oLojMI 

Ij-C-V >_jLjlll jya JjV I ejjJI ^4 Lu g vLjV 1 llLaJU-aul jjjj g I j I n *a*i I CiLojixil 

(^..A^fl) ‘~‘~ C£~^ U^J 1 i i^8 ^J3 |_)l i/iiV I 6Ll5 ^ in jjc. ^jju '** r -j "* 

1 l.$ ilr, fOill SjJal ~~ 11 jl.1 5«i 8 lj 1 a n jLbj jcjjIIj i<_uLjj t a Cn^lila ill 

j X 0 ~ 11 l'nl« a iJLUf < iti 8 till ^AljUlV Lai n ~ 11 oLfl^Lc. <t-i£-il...i« Jlj 

LuLjuill oLajlVitl ^j -2 ( jllj_iiJ| jIjSu l yC. j n»"ll gl ^yjLjiill Ifrxjfl4 <11 LujjIjVI 

■ d \ 


— Luj^uVL ii.iu5.fl — LfrijU LajJola J_Llj jjjiaiUI La.jJ Jjjj Li^lc. cUlftj 
La»jJ ^ 1« a i<luu -yg> |» 1 n~s ^Lxu Lul i_ufl a ij U.’. II fjjjj 

■ ajuv ^ylc. 1 aajTi jv.iirJI L ij^ ljl jl : <tULuIall LiL^VI ,~ 1 i)^'iiii 9 aljj Jjl ^Sjlj tab'll i> 
(^5 Lgj_>a Sjj jjfciia 4> jJ c - Lo ljuja. L>1 lJ®^® .4 *ry . n . <la.j |J Jc.j 

jjSj jl ^5 J~ '1 (jl ^ . a J tt-i ll jj-n-fl L 4 J 4 lnj~ij-a Lujjujj 4 _i n *S Sjj J£J jjlS Ijli 

LujjjjVLa ILa ,ju j «Sjj JS LujjajJ ^ ciljjll jjx. Ji<-> 1 ~>. <jKII LjjjjAWI 


■ CfjjjaJI jva»rvl LuiLLa ^g.liXi <.iKI I 


^JjVI I Jla. jA La£) a i.At Vi I Sjl^JI CiLa.jJ (£jJ <G! (ObLuJI jjjj La j 

ciLfl»Ljll *^jLu>la 1 <A3bia. V j>g m'tJI ^LLagui i*>11 no a 6jlc Luj^VI.l»i 

. <jj.~i.-vi Lflfl jJLlqI ,‘i^Slj La Lallj 5 i a > —uolL p ... -^11 L.... <j^JLa_i La Jjl 

**»■ L ■.. ^Jc. j^jil Ciljill Jja jjla 4.a.^> J v4 < ^<a & J^i~i tj . - ■. A j ~ e I L I jU 

Ljj^V I ,j>a u uiaV I jail jA La : (jVI Lltljuua < ijl a IA I ti otjjll jjc. <cJ| LaL»Aa 
<^1 j aya ^ 1^ SjS-ll ^g£ jjJSJI CtljUll JJc. i_u»l‘i*io <j| JjJb A4 S (J^itill /£q y V 

iJL ill ^Ic. . ^JLo_^.yi jl jla ^ 1 j ml Ji I ^ I ft * a *. *> fl Sjj Jjj jl 

JJjlII ^a JxDL i_i 111 Ljjj LujjjjVI jl ,ja jiSJI 5 j j U ~i <_i Ljj 1 Vi La i_i-Vi all jjAj laaj 

.( j JSl 4j 111 ill jl (_^l) ^JojaJI Ciljil ^Kll 
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.^jAJaSJI Cilajlxil JjLj 4 juaL> 4 . i «n l n . 4ftin ij Aja ^£11 <J^Joj JaG LuJc. Iift j j . Vnl 
OX 4fljl_fl <5>Lt £y> A j^ jua ^Jb <1 jUUI 4_jaja£JI Ci LojIaI I jl j.iA*w~ mi I fl 
4 jJ i fill I CiLajili.I ‘CaJljLo Jjoj La Jjflll J> 4 _vi uLml <fljlflJI <I)U1I A.1J& jjlj 4. fltl -‘ A a 
. ^aa^^a^II 4aau£aJI JLU Jrnii ^Ja UJb li . ui U^aj 4 uj<qS[1Ij 

jjlSill c^jaJIlS La^UI I a ft.1%1 ijiaaui Jl ^jjSJI J n ya lijl»»l liil jajjll 

jjj i jM j n^i ll CiLajiflJJ JjLu J .j£>aJI £jIa. >6 JLJIj <LLLui 

AjIL (jaul ^ nj^H olajlxLI JjLj (jl j4t .e^j^aJI Lujjolj — 4 I n i i nn — Jjlju JLIIj 

a i 4a^i *K. * L.a a ^^u!La 4—ill AjIaaVI j^* 1 Jj tc-tC vail 4 luaIa 

i ,‘h £1I 4_lA-ij e^j-aJI Jj-u *L^J~ iti n 4 j uni ^ j-A <ULaJ I AdJb flj .Cil n J m-%11 jjj 
£a ■ j| . n . Jjjjjb jjj a . -j XII CiLa^Ldl JjLu 4-a.jJ ,jl IjiUln dli j« I1 JJ 

.c^jaII fjau < I "!]*■“ JaaLaII JlaJI 4ILaJI AJjb jAj <1 nfl m t!lj * iu » La 

iCiIaJla -.j.-n.ll LjjjjjiiVI J jSflj i51Vj]l 4fl - ui c 

<4 ■% In mi Jfc jJL Lajjj j hi.aJI Jilj ( _juji ol—ajflil (_g j}~> n. a jjl 4-fl.Lfl .- kl I ,j£lj 
C.LaJ*ll (_£jJLa-o jjl jA ilDi 4naj Laj . Jjxflj J_fll < _ S -Lc. I_ i , n -«JI AJ-LAA 4 fl i fl -r a i j-Aj 
4 .a.t <Gluaj ^iiiaJL 4^Ia l^i 4iia(a 4‘|^1 J #4 ■ mAi p^ .Ml jLaI V a^Ju 

Jfld Lufl I j a *■<-■■■•.■■■ filial 4 AaAaJI J l _ f Aj 4nj fl 4n-i.T i Jl lift ^lAfll j 

CiLojLlLI ^ja aIjI^a (jjSu jjl 4jiliaVI JaK JliA i^^a.jlaJI J ^ i t i l l jLtaj Jj 
^uL^ull ^lajj r,6 1l< .Cl LajULI ja»j L$j 4aa <ac^A aljA.1 jl jiA ji ilj iirt 
Laj < ‘-***.'* 4Jajjja ,'ti ^lL alja.1 JUfi (JLa 4 jI ,4aj(a (jlj Juija jjit 

iCiLojlxU xJjj J £j-laJ (jAAA (>A^1 jl) JjjjjjLaJLA OijlaAi Jl (jj^il Jamj J)I 
4jli ^ «■..a"l[ Jajj .(jJ/IaauJI ^aa V ijiolill jtluJI 4 aIiii< JjLu CiLa jIa 1, 1 AJJ^J 
LlUlJul ^a oLajiflll Jja Sit l -laJLl — Jjjj Ci IJ-^A-i ,^-a J l mliV I ^aJolwaj j j k i Laj 

.alj&l 4 jI Jafl J 



(JoJj oljjJI Jjl \J aj : La£ (<>!)■ ^i 4j_o>LiJi £> jjb Juu 1 njj 

^jJI JqjI^»i*iII J«L£J JLjlj Mill ^j-o 41 ml i ir ^jC. I Ciljii 4 In I*j»b c^j ^11 

LiSLaj jjjll UM j ,7.1 1 jjx. ij e^jsJI 4.,-kLiii.n 6_Laj ,j^JL JajjJI I ft Sjjia J>c. LiSiU 

Kji^Jll oLaj-U-LIj ■ ( Ijj.L-wi Ij i -v. <J I cua. is^jjJI ^aJami J^La, 1ft jlf J[^mar>JI 

. J jliW I La .LijJ t ^jll .7.1 I jjf, £_a ■ ....l*~ ^_fl ( Aj I nr [ ^Kn) jjillj c^^aJI Jjju 

■ la. ■■ 4a. I ■ ■■« £j» CjLttji*!! « a a.I*~ * jl ^aL’.l I ^j-aj 

4i}L*JI bsA iyajMj ,jl Leonard Susskind ... jjL_j-J ^AL jial I jjj 

CulS jj) j .(^.<1 < in. ■a ill jjj-uajl I ^ l) l jj l^ja jl j ft 1 1 I-LlLL <? a I ... 1 1 j 

«• & # 

iu^L jj ■'•*11 Jjj£j jxjj (£Jj» (j £I jjJJ jjjjuj .oLu^all l j A I ■'.Ia~ Lilj-ajJ^jftJI 
^uiaJI act-uaL l.ilnAi dlj *"jj . jLljVI ^Lj Ij-C.» La ^Jc 4ijj 4jLoU jLuVl 
.(jiljijjjill QjUl ( jit t _ j yaKa iVI IjjS Jn. ■■■JJ i^uuiaJI Ini <i jiXiii ^LJI jj_JJI 4 a iiiU 
juuaJI jll ■‘•■jn. ^ <.! ■%[| jLuVl 4xb(j ij^ua jft li~i <4u laxfl 4aj^ull cLiu Lajicj 
ODLIL IftJLuuuuil &j!l£ Jja ‘(_ 5 jliJI |jjl 4ijlLa SjJSLb-ll a j-6 JjlIj. Ijjajj ^lilaJI 

. ir Jdl JUJI f iUlj JliLVl ^ixlj ola.mlllj 
oijiji i, nil jjLc. ^ Denis Gabor j a ala. <i »j ■^■11 Lil^a^l^ftJI jiul jij 

d)j JJU ^1 Ltafvia liial jLa .lij) jjjlL 4 jSaltI 4->KlI Ciljjla. a jji 4,1 a r cljjl ^i 
Jjjll 4 ‘i I,111 I LiljJoU \*VV\ 6jKii « Lil Jjjj SjiLaj jli ' «lj . ^4xui JjiAJjU 

Jj j a n^ La Jt-oil 'jLj-lJ* JjJj o, <; jj ^ji LjI ^. 1 n ~i m l jJSJj ■(l ft _ i» OjJJ 

4i l .tiTs I ^ S La. Lai I cul^ uimljJ ^ji J i>aj ,Ja-a cmK ijSa 

( 3**** 1 » l La^J ^ Jii n i a jjt oLftkil JS JjLiLS Oi^i U* ij" 

4iajlj JaaJ I tj-tol iajj V 4iL5 at ll j^jj^a* a. ..i ^-Xl a^iLa. 4-iic 

. .7.11 I Jft i Luj 
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‘utJlill JAjII ^jLi jjj| Jja JjSJj ol j a j» ua J^» i hi ■ ^ c£,H jl cLk Jfuuj 

. jLul 4 jV-j ^yi- 2 •». L... « Sjj .m jJbLij jjI Li ~j~j (^jJI liJLjJI j j l j J I IjA 4jJ 
Lj_£ La Ijfj JaJjJiil ^jluL <_flji^_*JLI c j ,i m [I 4 _i ni l % dlj Jjlc. 5 jL*VI |j-a£jj 

J&lili Loaa&j r4_ilLlj CuL-la OlLui ^j.aa 1L jL ^ I ^yJ| LsJ jjl 

ijLbVl ^yjljj ^y_fllyL_jjjfllI * It all L-ulj JatLuil P^a^lf £a ^ui&JI ^4 il I aJimll 

I - * ■ <- 4j| cllj ^„ ajj .£JL1I «« ‘II i4 _i~i 18j11 LLJI O^'j Jaaj £ij-a < J^ljj Inal jijjj 
JiiL ■ * I '* I ^ la * jt i« *11 Cilj 4 11 ol i ftll a jjjjaJ I jljb Lj i a Sj^aa ^yj | J In 11 

* t 

Jljjl 4 *a .»L «#.» La liij i mil li^ l . ln l » ^u 4 jj ^y_fl JLJJ j u^k . il l P j i nl l 

. jLt-iVl 4 -uVj culS _jl La£ a iiu -cJI 


CiLttjklI JjV I 11If iiM jl i_i V 4 i t i ft jil Jjl jjJI J n'vm j^ui jjlaj J-5j 

■^i tiLill jjlj Ij^J ^ySjj ijl Ijj ^yljVI Jj I^kujl 4a J 1.11 o £-a o u il m (Lua tljVI jl) 

(^l) ^yi t^yiii I -t J -a . i- rt ,jl JjV JjJjLill ilOj jl lj-£-J ^-lXj jAj 

jjS jjjJI 4 jj-4j_=JI 4 »mlaJU idlj jjJI iibuiVLj |cj . A ll jl ajLLl£ i Lilia J n *aj 
* 11 j< <i ml. ^Ir e^yjjij jjj Lfil^j ^JiJIj <tljl i'll I 4jajj^il CiLojJLall ^ dll 

. Jsljjll jwj^ia jLilla JpiVi jjS <L#jjUI aIj^Vl J^ (jV I Lula .(£_>a.Vl 4lu».L ^lt (^Ls 

^■ii 1 * 1 ^ 1 1 g I ill I ^ If 4 h<l l y 4_fl LUI jjjLj 4_o LxJ I 4 11 ■ ■■*■ II Jj il~ ,^.*i ■! <|jL*a ■ 0 ■ 

jLtl ^yjil — 4JiljL*_o Jj a~ a . jLuVl ^yX-Lj ((jli-ajll) ^jlill — ^yjLojll Jim ~i nil 

— (jlSaJjll jj| jjx^ ijjujili i_jjS (jl^-ajll Sjlll j] : — _>L$jS L^liLaaa 

^iia itill i aJj Vkt jajVli) >Jj *> 11 i oL o._iL.~J I ajULI jlau — jujJjj ^ 4 j 

ja.jj ( _yjjl «l*i-v Wlj 4aLtall jjoj 4^Uil Jja . f l jjjS Lu^ij JjLSa^ll ,jjijJj juaull jV 

- * * 

^4ja_}a5all oLjiall 4j_^laj ^a jl J3uj]l <1 n 

d ijfl ir djiaj -i.l.’.n... .Il ■ i.n.ift ^jb Ted Jacobson j^uaj^La. jjj ^yl^l >^aJ 
jjVI n a . I i i » I ^ «nj*.."J 4-ajV- : olijSil JS ,jVI Ljjlj ■ Ja^lj 4jla>VI jjjJ 
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J>*j . u u,.)‘ l( |H ■La^lalll oju lu 4jjlj_aJI Kj ntujll L uqy aij Jj| ■ »■ ^ 1*.-* «l*» 

4-a. jj ^ 4-ajlri.il, I Lujj^jjj . .j ■ A .-> Jj| Kj aLujJI I ■ ■ -■ <_ajjjtJU 

j i S >l <Lalia J'ifl’i ^jjll Sj.t 1*^11 4 l~i*\ 1 La jij Jj-oJ .4_^klil i-illa 4 ill.ttt Lfjjl 

.(jISLajJI jji jjS| a lir> » l (SSlLJIj 41-^1 1 jjaj ^ilSuJI ^Jc L.u.n.uG^ 

4ljl « .a lllkllj Ljj^jVI jja UIU\ lit ^ jc 4U. ... .11 <Jj_all j 

J ^i l lJ ' JAaJj LujjuVli 4 JLJI Ijj r- 1 "i-v WI 1 4^11 U » j“ ^jll JSIooJI 

^*i 11 4j )l ^all i If Uflj — 4 ^SVl * . ..^11 a tJJj yjt »lLj .^uiji^il 

iuail Irt I III I 4 y I ...«j Lul 4lajjj_a L i|^ uj I ,jl Lulj « a « JLk JS ^kj 
( >*■■ ■> 11 4ojlj I «Ka Li (j4j .jill klkolli jil I 4a£ I ijfillll lilj 4h^ll. 

.4jr>i.TkJl 1 4iLill ilAijVI jlj LJ£ 

4 li^ 11 (j« LcjLs j)l£ajll Juj : JLill Ik dilj jj irtl ^ Ij ^ I**j ■* Lu>j 
jit Lwlj PJ-i^ll |ji (jjuui iluLii l /jj ylajJu ^1| <C3lJallj 

— jii pjj-kii (^Li jjftjLa J4t ejuall liftj 104 4na_ i La ,jl£ Ll) 4.fti^>1'm 

lift 4.al i ^ ll) jijLwII Xa.1 jj i, 4j *i ^ (H ii > i JLkjl JjAi jVlj >( jj£ll «ljjJ l_jbj 

^allj i LujjjuVI |ji dll j j_ii j in Ljljall i^iilioll 4i&li jai in 4li£ 

jjl 4 j1c. ^jll i Iftjjj jjjll 4 a l i i l l I — L-fll^a.jlI acljil Uula •— j*j"- ■• 

4aja->l I dllj jK iij .^miiijll JLall ^a jjjlIII jLutall * t ^- | jl jVI j'j*"* 

«\ M ^ (>Lc Arthur Eddington- Ju~ >njj JiJi <u (*La 4-oLaJI 4 j II 

4j till La £_a Uiljfla JuaalL cla. La jailll (j| ^Jt Jj t.»a 

jjjIjj lull 4JL yla ^a ^aill ja JjbIjJI ijiall I jla .Lalall 4~.» ...*■ ^fl yil*A‘..l 
.j^LaVl 4a iA ^a Jjt 4il£j (* Vil l IjSij «^g»jjaJI jui 

4 -a_>‘X II (J^Vl ^jaj j l * itil m V 1.0 i jjlnl jiu Lfilj ijlall J)| jaj 

— ijyajll ( j u a . l fl a j — jJtj jjai<l Uai jal iti*i hJk£ JjSJj .pljjautl t_^jSalL^ CuLall 
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iljLs <_ujL=k S j-i JU. >_) 9 ^ l l (jj ? V jlj -uJ I cDLa. 

.OjJkUuI 4 a.iarJ I 6 Ija Jaaylll I t\K »jj 

4ayfl jaala Xtaaj li'i^a-Li) SjaiLix Jj-J-uVl I_ <ft i l I -1 i rfi j la j^jJjLoj ,_>uaJ jj-a. jjAj 
.. alA. I ...lj a. »^.'i ^gl C J ■ A o ,4a ■ «-■ ■ (_j.ll I aj i All 4_iXiLL ^.j ajLail 4 jjjXsJI 
5 a ■..■ ^~ jl SxJuj jSLjjj j -■•'■!! { _^ic j liiVii (jl (j-° V jj olUL Jj-uil <_>£ 

c^juaJ I ^aL ■ a I kaa ^Jfi Xto_)J . Jj-ujV I ui * 11 I XuJ I 

(_jj~ . ..a Jjjuj 4ajla (jxlkja (jl ijai JI ‘tal l 4al*Jl (jx _>a£ I S$2a ^^‘1 1 (j-a jjl < <~» ll 

jkLal ■ -VI ■ .a*tll ^; y aa I . . ..VI p J . t j ^_3 1 i il I lj_A j 1 1 n fl l laj^x a j . jL tx ll 4 jIx1 

0)<j JaJU a... 'al l 6jJbLt j»aaiL U-ijJLJ jaa’lalI lljj <J _o_L*JI jclkaxallj ■ jt.Vil l 

.Jfilillj ^ II Ki\K.» Jjj jlS jj*a ^ajall Lbljj — L uj> uVl jLjlu 4 1 iijin -oUjLlUj 
l^ix Jajll J_jj2 Lajj l‘« ■■•J' (jl J-aa n jxSUI I ^ i'iKj.x (J_S Lajjjj-aaVLi 

. (<Lu Ij.aut.l I 4 1 1 U~~i La 

."a Lx 111 a a .a ^ M a i Aj a ^ I ...11 £_a Lb^ljJLo ■ . ■ ■ ■ I*.~. axa ja^l l laa q yaaV I bS&j 

I " *." . .. I ja 1‘i‘Xo'i a a l LI I .*.1 ii ^ If _j 1 1 (jjjl 4 jj l_^xJ I l^ 1 xLull i, l_gV I 

I A • .11 _ jL*. i La I j u£ Jililllj jk^JI eLjai (jl 4 h*> jLa > a> jUI (jxj .JlLiall oVjLtx 
4-aaxl I /»j"»■ ■ (jU J_9_5 j — lli ,jc l.ia*a — 4ai3lil! 6lj.il JLa. 4aI (jlc .(j A j Ai ^jiaS 

. (la^ilj VjXb. (j_$j-uJj£la. uaaa yjjai .1 i _ i_ ».i.<iII llj-lj) 4 iaaj 


ijj—o Jj+t ijaUI l^aaJI ajxlfc (^u Gravitational Lensing (\) 

6 jjjA T‘ f ^ j-Al l .Jl J <. y .SjJLlx-a LJI J^U>j <JJJJ liiii <JjU Jj3*j W»U 4 » 

<jj)Ia jl i^JaIjJI jaj *,>*^11 j[i j* JjLaII Ij-fl u^J 

-w 1^ . Ijt av"i p j-yJI < t> 11(1 jLald JHI 1 ^ > jJI 1 4 .It jll l JaU JjUJI 
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jjSj nj .<uJ.nG 4»j jt -1 ol j 4 i tit I'ill ajji cjilja. jA»j Jjl lj_^j jl Jiu jlij 
4JUala ^J| 'j (^\ ii,SuAj V JSfcll Jjl jji <U£ £jj,ojlf ^y> 4^,l~‘.~...l | *i\*Cm Lai _^aVI 

^jjLa-a j t jU~ |jja Sj iAl -a 4 ijL~. II (Loj^UI i_ulj^aJI j5Li .pLaj I* I I 4_aJLx^a 
oLa j l« 1 1 (joljAa. jli .1 l rT~> II 4-tAj& 4 „ >. t «,»l iU Q^l j .j-i ti OjL£ Ijl -vj .^j_o^JI 

.JilZJI jl JilZllL. ji LoS a j ^ X11 

oLojLJLI jj I jtAjaJI jft JI>JI ^Jl .1 >‘ill <jl j*if VI lift LxkUj 
4jjJilxLa oLj U . l l I ihl i ii llL) jil .o J0j> i L£j 4 jj>jj jjjSJI jji Lj-olcjJ (j^aj jjjJI 

L. ^lul^uiVI (jjLjjill Ljji il pinLmJI ljj& 4_iaJI ^j" ‘ *j <3>i mil £_a 
^uiL iijjdlj«I 4 ] Jjuaji yjll 4 i 3 l*Jlj. Jacof Bekenstein jjIliLSu 
— Jj ^ i “Lojlaia (j! l^tltjl jjSLj ^III oljj itill JJc, : jjL L 4 In I nm 
jLS JL 5jj .5 n ixjUllI 4 fi^ jji 4 jjj 1 A n oLajU 0 SjJ-iti ^ \ • jjlj — ^.<n.5l 

• ( LjJniil Lluia (Jj-oj JjloJI IjA jlIL Ijjlt I4J Jjia ^ua2lj oLIjst 

C» njl l ji JjaaiVl o-ii^ll L iti ul jt JL&I ,jl InipL <uita> HojvL^j 

«_<LuiaJI — jj-uiVl u 5*il l ,jl ^Til 1 nj jl (') gjSjt (jiyi 111 ^UujjII ^L^jiJI 

(£•*11 gjfijA ^I t itil 4 jJc jllnj La j^-i ■ LJ Ijjj U£ JjjjjVL 

• J] <-Lua| w^JU 

<La j> mill <LjjLo j la ll 4».iull Ja£. uLuaI 4-Jl ^ll^j La j| jJI ^IjJ lHJ 
i^iox. jxiU't^j .4JHIIj <LLuill : irifl-fl jllui ^A 5^1^111 4 jULI <jaaljx jii 
• LuUjU 4 ^11 CiLajIt 1,1 4 ojLluxuVI 4jljuJI ■ _«■ ■■ Jv * jj| 4Jjjj *-jj LJ IjuA juu 

<oLal^ CuiAA 4jjjj < I j"> ajV i i ii iif . -Uh i^jlII ^ki ^jj Jflilfl 


^jLaI 4 a . i »j SjIjJ ji j. j i **i jjiUoajj jiuiut StGphon Hflwklng 

^Ij tiliiHjpLjxiJI uk SjjIjJI <j^j Uu^Ija jjfc Jj^JLaJIj ^jLJI 

.QuumJI jjlab Jjl «i*j If j l r . JIjU 
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SjO-w \ 1 jjuSU <-CN • tii j 0 t- > ni l I iti ' ll (_jul_^ll jjl lj_g_fi 

^jjbjll A^JaLlII <l*_lJI u_lt Ji^ it Lj_buLak \ • ^jJj <a!a jjj Lui ^I ..-.I ft jl* 

.oL jIjJL I uixuiduV ‘*'11 

jjJSJI olj .V I til I JJx. >_> 1JI -k~i ^ (jj[. *i iii iXii jvjjj Jjxxtaj (jJk (jVI I.Yi.a 0 S)J 
I jJjJLi { JjuJU jjjjSLWI Lilac I jU . ^LoV l I Va jA — — jjIS La jJSj < | jj£IL> 

<CJ-ij-a \ • jjJ l_jaj I^JaS <lu jjjL \ 0 ^au ^lu j j ! < j‘m t jj £l I 4iuJ LujSi 
Sjja.ll I (jjJUjIj £a Jjjllajj JJjJI Jjl .‘l-v .All jjjjJ Ljj jj ja. v jLS IX 

oLajLdl *jj> cJSjl La I jj-B . 0) S^aJll _jac ^jjLaJ.1 J a mil Jalj Lj i r>Jja 
JJC CiLjlu flj' i" N • Ljii i*i II Oju i ^Jc CtLaa Ujbu 

JjLaj £-51^1 jjij ) . I j*il j ‘i V — t_iUall 4-tuLa ^a — JjSj ui> (JLcaJI jLj-flJ 
jOaj Laaj ( ! SjLfjVUI J] <la j-ft..» />l l i_jj-Sl jju*JI 11a <jl ^ n i ' A L JI 
jIb .JijSlI (Ja^ll oLxa JJjJ JJjJI jji J-5 (jiijja mijI ^jl 11 iAjI <j <UjjuJI 

^■uiAJi Jtji (CiLsjJaJLI SjUJ IjJallo Jajll <Ua — j,m Load LLlB LoS — Ljljl lii I 
1 jla j jt* X * jlS (jjal |ja CiLjiaJLI ,ja ,*n ^^ S..I « ■ "■ ..*^1 5 alL.tl j. ta*l <j ( ^ u Li V 

•f l* »> 

Jjl < 5 i jU*i jlai Inna uj ml -tllj jjjSJI Jjjj l—a LjJaL llj| 

,jj> j_oJI ( jj t*Dj jjJ-Sj jluj . Ljj£ Ctla jLi a <_aJL*_a 5_c.j_cu JjX. >■ >-- ~*» 
^ ciil*j i \ V jjuSLI N • jjjljilLi (jjSLII ^ac ci^alcl I jl_a . 

I .*X « i a ^^iiljJI LjjljjjH jjt SjXui ^ ’ * \ • jJj jjjill jjl d a j a ->. £jl ■ ... ^.11 

(^) iulill <jj (Sjiia) \ • ^Jl Jjboj CjLojIall <aJUa oLiajJ iJSJI OluJI jjU JjaII 
<iajau Jiai V (£ jll yia Pentium 4 jljlu >iij.i.a i_ij.ula ciliLw dllj Ljllw) 

c4jaij |lj \^VA ji LaljJ )Lw1mu J « r» Vl i jJk CuL X ^ . a ia l l JLaaJI O-”* Uu^i! ^wl (^) 

.Ou«lj 5 A cJUj uUilj C^LnLaa4J ^>Ul 

.<1a ^a>jlLI JaaVL Jjj 11 IiJi (tj 
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fclu JJ.C. S-H.I-V . liil jaj Jj| IjjLi. n jj liulxll SjXii N • jjij 

lijjl L IjJ <LLA (>j .(Ijiya A. 4lt<u •la.ljtfl) ! osSJI Sl^LaJ. Jlj i> 

^Xa J] JuAXa cUJ Jiy ■ Ij^u jfi-JI li^-1 LI .(jjSJI jkfil Jalfi ^ 

.^jjulull 6jii 

<L1*aI 1 piojm%ll I *—5jiJI a*** c5jjISI! Jj y* * 

jjjjiLo 5 juj 1 j fl Mil ,j] L^Suu jjjllaiujSaj SJjlxL li_Ja Sjj-8 

^ l jj*:< ji <L14 ..jlj <iV) JaSi Sjj-i l • >=ai OHX>^ O^iS 

li£-aV (dlj ,> ufJ-f" jVI SjLfji ^k Liil -(I j ■■ ■«'. Sjjll 

IjJLC. JLkj j*l l$-t.<.>ijj <aXa.lj (jxvjjXiii Sjj J I . B1* iiiL 5j-oj-aSJ 1 CiLt i-u a jl * l_^| 

yjk ijJUyaj ^jll j-aVl >6j .5JjVl <L»ljfc ^Jl <iU. \ * * • ^ 

Xlfc (juii jA tin ua ^jll oljjll Xle. U* (S^ tfl " CSJ 3 VJJ-“La. 

jkLJI ^yJI jlajJI Ljjp J Xu ,jl Uj \ -> l jjl JJJ-J ** Uj^b Ctlj .V Mi ll 

■ jjSa .jJIjJI jj Kll Iajjx J-sjlLuu ijjplj-fl (jif oj^l oljxi (_>“^ 
g-ojil * J ««" j| l|_il_ii <Jj^J J i /I jlui Jail ^ IjS IjJ La ij^u Lj l I I lf . Jjjl 
^SiLL oxa—a 5j_ > klJi .diJj-i ,.}l£ : ^ 5 jU.VIj $ IxiXa. UpLi LlxIaSj axi 
kft- j »1« I I . ^q“I 4'...I iq . i 5jSjj LLLu itilj iSx&b *.* b *A*^ u j»-* <^Lc 

^ — ^ 1 .a~. .,,/> — ~ liv. ^XjJLI ^>Ai »<J.I jlfl~ll Ja^a <U-a3-aill oLajiall oix 

^51jll (jji 4 J al .Aj J .rtLifi ^juLujI cr le. Lf jju-o loLajlall “t-aJLxa jja XXa 

.^Ul ^ iLLi LUtl 4 j fJi V j] 

6Xa (jJI 1 _ r ka.xllj (juXxJI £y» 1x4 jkLaSU ^Xj ,jl l i» imjj J-4 (^_>J 

jJJJI ,ji <jjj <^1^1 (>• «jl LjjjXLaJ Ja 

^UJI 4j j UM I i| jj l r . ,*) i^*ii ii u^ll ‘kijSJI (jJc. 
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ujLJI JaLi-JI 


IJjJLL lift uiljXJj . I, fl .. rv l ru . n . n ouuillu ‘Lo jtVm ^| Luj^ljl — 
.^aj^ll CiL^kll JjLj CiLcljj (j-o jAj 

dllj^j < j‘i 4 ^11 CiljXwl! Ji£ flt in^fli Lull * I ^ " * ..I * — 

.4j jjlll oLtjltll 4albu ji iuljHiVI Cilja^ll JJc. 

• A •■ ■■ To- • jit <frjl mi n <jL>i |kl2 JO jujuujl jl UbjUl j« — 

.( ULu Sjusj <Gljjjii JjSj ) (jjSJL iJ^jll oLa. jjc. jj2 j| 

tjz I jjc J%i jjlj i LftJ\ L4J Lmj^ I ij . ..I fcjl 1 .f.L. — I tjjo — 
l*i*i^ nj i-i.j .*S Sjli ^Jl LujI jiulj >( ^JL_ajl CiSjJI jji 111 jjxj J _2 Jj 
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(tr) 


J_oLujJI jLojJI j_c lljb 
tjyig . Lo gj tli.t 

i>» J J >=* J “ <jl (J- 4 ‘tjLilll lift L$j ,^111 *L»3 l>II (j| 

<4!u^j 4jIjj oLsjLJLI oljj oil .CtLa^lall *LaJtjLa (> La >liu ,d ahA. 11 

((jii A'iiili jjjj oVLuojVI <iU=u J^oa > , ; jjftj ,'i^Li. <u ^^ic. 4jlill > >-*. ~ Jjl..."! d-v 

J Ul-t Vl jjjj La lujj ,jl I AI La (JS jjl j^iLui |j j I 8 . ^ i />l Vl IftJ ^1 

iJaJI lift L^jjoj yill CiL^kil jtjLa jjc. Jjl vlll juu IjLu i6>laJIj 

J 1 ^ I.I — [^ L>ii Cli j i n Xfl t *i g jLuu CiL^_Okj (jl ujLjiJI .<■_» f\ **> 5 i*-aO (jj 

J>Li ^a CiL^kil (jll jlaii JpJi JSLua ^ — Lfiftlxj L^lLLuu 

jj-tj ( jJUaJeJI i_jl Ll jVI *-,8X^ j i*it -t ) (^ajJI jiC oVl nt*il£ <Ljlaj 

tl)^ (^*11 lAXkj Cm uJ La^jjaillj oVLaiVI ,j| i|J jjluil l oluaJI Jjjua 

I j H t. a'i v-Ujj OjL^xUI oLa jU'il li ioL^LlLI la•> Jja Jj-aVl £^ojJI ^11 I 

(jXilij 4jjJaj Lo£ <Uo£ S_>. »■“dv i LjJjjajVI aift ,jft jitUj < LjjjSiVI ^jLul 
<aj^a_a (C>a»Vl l jJi <LilLLI CiLjLALLa jAljiall ^8 CiLajixLI j^a JSLMI ^uflj 

J^AftV JjLoj oLjL-AII £Jj Jj-fit-iV JjxojIIj «Laj^xJiU jVJ j al l Cjlx 

C^LoJIj JuljjlL — 4 jcLo2xVI ijjJilll — ^«*». t lj .JLiiVI .-.lj* al !«■■■ 
.<Ua£ 4 «j i rf1 l ,’io iLxi Laj^l 4ic ji)u LftjjX Jojljjll 6Xftj 
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jt 6lxa,Vl jkjj <t> i *» ■ J[$j jLl» clLlft jL£ jAljDI tjj) JS |ikw ■-—-**j 
LI JJ■ <*»~ i yij • Ijl^j t^o^joLa jl 4llLt ijjljj «jL jl |>«‘u La] gjljj 

uyi ^A oLaj. h . t l cJjJaju ,jl |> l» i ^£JI KjiKj a LJ d j" ^jll j_fij ^iljll jn 

oVLa. ^ jfJoj (jl (j ^ - tu — oljjjiJI L-foLia — oLj-£JI j <ciL>j!£JI ja jj| 

jot) jl (jloja )a“ji OO^tr* 5 ) jaa jail ja <aJJ»~in 

I d *0 jUaVlj .^£JI i J q i t i il oLttjIt nil ,'|ojLla) 4j^1w ■-. t 1 »l JJj 

5U*JI Jjiill jJajy ■ Lljll (ja ljj£ JxlIL j^bl jJ 4xo^ll oLojLlII jA j 

(<< *>» ■ a <j j fli t i ll l jju C»Llj^.V LIDI <ijjull julj 4a_ajaSL!l CiLjiiil <a } L‘.I 

jjll CjLuxIojII (ja JJfij JXi jt ^Luia^tU Jiall j <<LujjjoJI ja '. w 

j] ‘Jl—^ (j^ . jliaVI j J % (j-i - (jpl—Ju jjJaia ja — j£a 

i^laj jU <oU j l » a ll jjjLi “LjJaal jljlal — jaityl JUI ^ — ^A <laaja£il olajlall 
■ oLoj k ail jjaLii iijJaj ^yJL <- i a i ll i ll uijJaJI JJa ^yfl — Jjjvi d ./.j XII CjLoJjlII 
Jil*uj ji 5 : ^jJjjJI olajJilll jl (jit Sj^Jill OAIjoUI 0 OJU Jolla LjaLui LaS 
y (J 4 (fltl 5> LfiSj (jJj i rfi ll J j i a i lLS oLlatjl jaU a Ij^l ‘ 1 "J " ^ oLoj-l*-o 

• CjlajLlI jc. ^ lj I5*il I La jQ fll I ii U ^^| iii'iK«l 

.olajlkll <IVjU £-5 IjJI 4 i i _i^ J-A «_ala£JI lj_A ja ^ ■ -_■*■jll uixfll jl 
jj| jJt cllj j| jl. i~if .lj < i j-aj-aSL M || (jjSIl jL~.ll ^aj viUll Iaa^j 
^ * LAjJJ SjSIj (jAj (ijlLa^VI jjSlI SjjS lijai jaj d . .U~■ ..*. . a..^j~ 

•<aalall jyfl <^1UII oljjuJI ja ^ • jiill Scjija \ • i_jjjJ£jLj «CiljjuaJI ja \ • • ,jj£(U 
ja SjLflVI jkj < j t i ji La jLal Cilj^j jj^il ^_n I|8~II oljajiall 6 JA alja.] Lj&al jij 
. l^- T^ J a i.u <Kl mn £-a i ; i i.il ‘i~i Cilja.jll tAA ja J£ ^ aljlaJll oLajl&LI jl dflja^ 

l~ » A J * >l jL* jL u> A I il Jaaalju I n J *>f ? CiLajiaJLI jjlj Lsljj j_il j_a jilj 
jfilaj^VI jl (^jLuaaflVI jl jml l JalL Cilaj.l»a <al jjlaj .ji.SU oLajixll JSli 

. ji t iill jaa JjLall jialall ja 
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0* C»L»>JaaII JljSj ^OtiJI 0“ L^JjLj J>LL 0 L 03 L 1 II 3 

, Ujil <tuj^aJI 

oL-iLj . x a 4 jjjlIjJL. — li11 4 — t jA — ^^^ " oLljj^JI l..j 
4jI CiLt jk j ^5ljJI |jfc e»Lttjl » n <j| Jlj^Lkl Lll£ftt <jkjjlall 

I 0 L 3 MI jjl 0 ° ..Jl^iyull <LiU_i 111 j Lai JL^ 


•j* ^i Ji liilj * *.'.'^ jj a^ 1 0* c^j 0^ 

l$lo ^lll (j-ul^jill ,,. 11 ml[ 3 J JA.Ij CjLajixil J£ Ui • ^ ^ 4 L" ../> ^ 4 ~*. jo .r, 

< JL^a 4 f . J i i.0 Qaii.i 1 dJ-A J&lj La j fl ^ £jfll^II j| OiAaj , [IajqIj 

iu^LlaiVI of jj i j^ Sll I^ajCj^uiI — ^juXjlauijJ 4 iuiilL LbIj LaSj — JjjtVI »l .i oa 

■ JJ LIU. ... cLlail J&lj Jai I ^ 

04 Sjliill 0 t — »^Lj jjju jjiJLi. ,jc. L.M,tj 5 « Llift Li Jjjlj 

Iaa ifi iijXa 4flinlfll l 0 ) : oLuAL^JI J^,Ij l ^ ,’,^ S11 

La lloLg-il <i] jxk <U8 .. LojJ llaLal j ' .l ^jil . ,‘. 1) 5111 

<ol ■ _ > i /i bjJI 4_iJj J> - n <il . L^J Qfr J jjlJI <Lxill jv fl. i . V i jjl pJj j J^jLj j>l« Ti jJ 

J j*> " ' "j L^jjjj < 4 <1 1 .1*1 j II JlSLiVl O- 0 Li_^jcj jjIjJIj ci IAJ 111 (J j& d --~j --j 

• (0° 4^ 13® e jLI *iUj OjJJJ ■‘4® 5 ja»lj «Cot£ j^ull 


‘ 0 i>A>-?’ •■J- jL iJLa. ijj-tLii 0-a A «i l !ji\ i_iLajJI II In I J_jj 

— JUjjj i tu«i^J I J K . t .Vl jj-oLit fje. m^c. oLajlall JLmumI — Vjl — Jjj Qaji 
I jnf .iij 0 L 03 I 4 .II 5j a 1 » Ji*i 01 L&-® « oy SJL 0 L 03 I 4 .H ■ q j... i'i ji Lit 

»ilt ^ S j 4 1 til l 0L03LJ.103^0 ^ 11*213 ®~ t ‘ t • LfjtL*^ ijiii fjjjlji Ja.lj 

Jajjliui V|j ‘Lj^lLI SjJJ Si ll 3 Ll£j> Lja* L^JlIO Ofllj^l QjSj 01 Lf J bbf Jf 

SjL*J 3 I <oLo 3 I 3 L 0 gll*aS ,*>jlull Q<ni j»j ^03 ,<c.^*o <21^.j d » V SI...I.■■ 

• O^Lot (3^3^ w^.il -w^ (33^.1 
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Konrad Zuse jujjj jljjjSj iJLsj »«■"■■■« amJ u jmli^ jjSlI Lj J l tiAj 

■».. iA. *!■ ..I |^Hll Cilji mil viifl Cilj it I J J J a 11 ^ AiIjJIj j jj M i l l {£J-J_jlll 

jju^Lktl ,j ja JJC. ( j_j£kil jU.*i J[j| ,jlS <4 -uIjJI ill Lad I <_t>j_=JI Jila. 

Tom Toffoli ^yj ^ Fredkin j| (jl j^ Aj-aV I it j 

i-sif Jac. Jlj Lej .^j-uijll olj ^ t^aall ,jja IjJc. \^V* ^Ifi, jja. ^j]l 
^ i&ill J ^ -t^Vl <ILac1 Jl iiL^I ^jll <: 4*dJl ■*!£ • 

S ii i d^ ijVI * 1 jxi. ujkI 'v-^ /i 4^11 I j j 8 jlau gjLaJI 6 JJb JS (jl 

UIJuU^ (j j£ll • .l«J*I...I 

£A)Iaja 1I <&L liil — OAj (j-0 — liiV < I i)Wij liulj) 

£•;>" (JuL-luI Jfc Jull *£Allj j_aII (ja U* ■ i - ?-' i •fjljll i 8 i rtJ J (gill 

^•l*i~vj — juaj^i jjc — gdauJI Cia] — £ Jjajll J&j gi «6 Jji8*i jd ii iOjju 

IjjJ — IaaIj Lo£k — y_i« lj gaLijiJI ,ja sj-i j At »~ij jr jj-aA .Ij'ifrij ■ 4 *ij .1 1 *il £aljjull 
4_il«r J - ~~ Lu jj£l CiLt)l*ll ja Ja-iTi Cilxiiaiilla «4 m 8*i ^Sljll jm<*i L)ji<u 

. jjAiall Jfc JjOa^all 


£kba ililj . Lfi 4 ju1a Ciljiljjaillj < jUnmVI JftljS JiTi oljaiilll titj 
(iljaiu pLjiill (jailj (j-o li&lj a lull I ^Jl Jlall 4 jjIj^JI Kjnlij Jl jjjiU 

j5ja ^'iUi 4la jaoal jaj Jl JjL |» m> Sjlj-aJI Jl sTil ill 1 *i ml (jajA £» j > . i 
jl 0 * n ‘ (£ jll La Jajl I Vi 'i I n*m 4-ii Jc, JLaII (j_jjLiJI ijaaiA < liA (jaj .^a.jUi 

(jia uA) -d (£4y jl (jS-aj V ^jll La I mSj bjj*j (ji~ia < L> ilLjai <_>laf. <lJI 
c»Vj j 111 lijjb V ji’ii i iijj-all oVj j il I j < iij[_j_*JLI ciUj^all «_Ajju Liil 


Jc. JilL Jlj Jxuuj .OajjuJI Lie J Ol I jl «<j-Qj&V I JL jut I ^ 


<i j*■*%! ! if jm Jajjj 31 (JJa Jlaa 4 jLi luuulla ( 4uuull 4i ^ lai 


pLaiVI jl jLuluiVI lia jc I *Aj.i ■». jli < JJI Ki*iKi a jlj Lull La IjLi 

y.-'K'iV lltLm 
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jj **l^ * ^ ^1 jLu — ^£11 — juxuajl Ills LdUiaj 

JS I Ma * ^jl| -.1 101*^11 jIllu IJ * fl fl . ■ • ■ >** ftILaJI ftjjh jU i Luj 
— La ^ 1 « ni — jSLt Jjl ^jJc. ,*iaA I^a I^.a'lll ftJL^Ja I i/U A - ~u .il IjJ ift -fl - lL- JI 


aiuaaJI Jjl Lua^a (juJ JljSj Lii j »t s\ ya ^uauaJI Jajj Jjl I" t j** ■ *> (_><al 4jlJ 

Lul JjJjISjj Jja-ji jntu i n JI JjjjlftVI jlft .oijll ^ (jjilSft Cf® 

S IjJb ^jlli 1 aXa <1 «-v I * A LK lul ,jjjlio < ^jlC ^imi^II L^m^CJ 

jaXjII S ^ ^ ^ ^ic l a ftl iK I j iu^fj SjLfij jl JlaJtl jjj» jJUj Vl 

■_■■■■*■_■ jl «Ijyc. j-jul ^JJ ^ajj jAji jiai ^ j$£ • LAiln ft-aj dlj ^4 Jl 

ftjLsJull da .a-vl l Jj.-^ i^JaLi. Ifl ■ ■^‘* ftjjia al-v .All a aja-JI ; Jljj ftjl ftjJJ 

. I • ■*■ «* ft flj ft ~v Ifl m^f. ftJ^iLa ( j_A 


j>inlti Jajl jta&LI Jlilll J^uIja j »*~l 5^Lk 'ji jftVl JjS-; Lof^j 


• jjjitLa-a JjJ- 1 J-i^-au (jj ?• i‘ la ub j *** 1 (jfJjL#VI Jj] ** i lift (j nt l Vi ^ya La-S 
^SljJI ^ jajiu dlj jU Lul ^oilia <f i ^i u oi l ,jl ! -> . j-n - r> u nJ <G] JjSi Lajlai 

j K« a a .a-s. Laalj * *■ *« lull ijji aill ^irtja JinQ Inft'ia.a .^yfll ittfii iiVI lai-^JLO ^11 

, | nj 1.1% JxftIL lij-ftl 31 L f^ e - I j* -^AtJ • !■*“» I "fljK L >aol ll)^-° if* jl 


^uuill £a jjjlj]I JjIjjj lift Vjjj <ft i'll jjuLfilL ^ftJ V I an*^fl Jli I ^^Jtj 


JjJLuayll ^ jlS jJ La£ i_ij mu fU-uaaJI ,jj-* Ju-aj LfJfl j>-jf V CftjjJaj 

^Iftta-a i^iftjjjliua jft jlj 8 " 11111 ^lin%I) |^Jjlu jlft l .lS ftj .CiAjll Cilj jft 

,«tB>5.-i.lI aift ^yJai (ji-ifll*l~> liitlft L _yojJj .<£jLJ 


1‘naujjj .^jiaj (^jJI Jl^a-ull < Lil jJ" tfH) 

a "■ ■«11 <L Laaiuevill ^^Jc. ljLtuLc.1 ft n Ctlu^jiui ^LjjI ^^Jc. ol aj u i -^ 11 j 1 % 1 jjl 
L& f4j •JL“"I | S J ol a- n jftiVl Jill ^fi ft-usj-oill oLajJall JSj . I j u i iti ^lll 
< LjLuoji JlJj ftj] — U jai — JJftau ^^jJI ^2ljll Jt JbjJI jlftJaf 
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yj-ftll jbj-ii LjyiV La^l a vJlift jjl ^aj , lit J i’u.ilL jjiaJ ^yJLllLj 

Via negativa ^ lu g $jJL I lift ^LJI j <Lta_mlill * j k*» 

JS I^. vjam (jjjJI «£jIjII , 'i^ -ftll ( N ),j»iS<uLI£JI pLVI J^VI u* 4-ijltl oJj 
‘( k 4 J S? l_jjl£ jia . L$J 4-jLa.j V (j-lli a 1 *1 m Vl ^juLujI ( jjt jJLxil a j'j U~. 

‘tr^“ iS* L>“ u^- jAS ■ I Jj^lS H ii_ijlL J^jlajj (joa. 

■ d l. K ^-5 IjJ I <11 juj 

<lL»jJI ^Aa (ji Ijjja Uj_>a_Q jlS lift (jiill gfio" jjli j^Vl ^alj 
4 <_pA9 * Ned L f a j » J}!—a jja i_ijJI ,j_o v_ilj * i a VI 5j£a ^ I..j Ti <t j mjjl^JI 

S. ijar l^aa Lu Sjjjt iajji jJlaj ^ 52 j$x 5jSi ,^-ftj "lift *« -■ 2 ■ ■•"■■ - r 

<LLa j-ti Sjj—a_« a 51 Inn LJt olj-S jjSJI > tnijj ^^lllj (’OAdvaita Vedanta 
•tffcll 24^“ ^b J l U^AJ ^ (oLcUftl jj) JLuaiiiU 

fcjjll 4 ajj l n V « . <•»_! J,1 ejil J^lt ^jj£jjLlSll eLVI ,jlS 

lift <ji ^^-UUJjJI (JuLujVIj .<Ult l_Jjll L l jJc. jj£jill ,j_0 JjSLj <jJt ^yjJ jft L 

j-ft o^l-a ilit-ijJL ^ylajj apophatic L-IjI ,j j I(£J LSitfl cij-ftiUI j) ^Aill 
JaVl ,jl i* uaj <L>Lftj ajl^^aaj (jLu^lVI Jljjj Jjllai £jla. jl >* ‘Vj£UL»" jl 
lMI liiSLtj V -uit, <<Ut iulil oLtiJf J£ jjju ji ^6 aJVI 2.j_,L ^ j2^U oia.^11 
.<IVI ^it -%kJ La ^lllLj (^yL* ^1 a jj^JI j,V «<dll jl. 

lt* <=IjVI Ljjt ^Ij yjll ^ c ^.ijl J^lll jtaiUI LilaJI aift 

iji £r“W .<-i>LJI j»i*il ^ * j* g L»*vja 1I (joil^iJ jLA-vl.i.l JSj 

jl , “ | y *^>Lu lii u A lL ,j»S-» ui u S jl <5ji% t ~nSJI L oJjj.i -11 


.(<l»ail JjfaJI i^ji) VI lf luj ^g j».^>1 1 L*-i ji <-»JoLL« ^wl : UjjLi ji LSipLS (\) 

-liMijjjLa <...j \ a JtJ 
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ouJ J* la J>Si j] LkL UjjiL<u Jllj (j^Vl JUI <Luaj 

oii Ji&i JfS l*ljj 0)<tiuj i_*Vi <jjjj jia jlij .J ,jAjVl jl ^Lu .<uk 

vJjXj LljSJj <_>-=»jV I Ciiia. v.ii ^ ^-i_>-*-i V O^J -tf-*- 0 (jJc. uj^ju V IjS 

j*y^^ JaA^il g-l a j uu ti Oiij Si toilm diuii^i j^j jj l^jl .iiCl"l l> 

citii i eLiaill O^U 5 0*1 O^J Jai Oi^" fJ cA>^* O' jl) 

V Lui j«i,j <0^11 o* o-*-' ^ L^jt ^jVl ~L .■• ^^Jc. 

• (j»->o^JI Ufjljj* jLkj (TjLk MMi (‘■>“^1 Ofj^ ts* <£J***m 

c5^* J^-aVl (jJc 4 ij a -. Llju J\ ^k'l^j i JilL 

>® (jlill <lLaJI V Lj-jJc. ((_>^J) (jjll 51laJI 0 s - 0* t*Jj »-»jj*1 4jLii* iijLj 

uj^ (j-® O' ^ Ijjjjkj Jlill Jfj*- ^Jc. jJjJli . l^-ilf. 

1 <&]j ^ - ^ -. ^5 11 CMJ ji ijjljll f-ajlilr.L j-iJI ^ jiai ji jl 

«_ft£kj £^S jSii 0< ^ jSil 0* l^fk. *Jl£ Lujaj 

■ iko ftJjiJI jjfi L*jmjLu»| Is^lja! 

J^aj (jlll 4-Ii_>JaJI CjI jj <UVL fJ J) na .flll <ijjJLl Jjjl Qfra£jjLL£]l cLVI \Jj*ojj 

‘(«iUj£ o* 1 ^ ) yo^ o*4 J±^° o*- o>^*^** •jSljJI (^ajVl Lfj 

Oi (J^ 6 - L-» >Aj J.y>L' JIj Q j-n. -> 'i ll j^Jfc ^aixll uj^LuVl ^.Cv. I «•... 

xxaStj Lij^uaj ajLltL Oe^l ^ 4 JI ^fiuJI gfl« 0*1 fi.jj .(dLlji ^uJ) 

IjJ) A^laLu La <1 Ij j i, > ij LwjLuiI AJ ^j\ *1 ij fltll {SS* * 1 la^ t a~r | liftj 

{^lll 


Jf^JI jUmiU ajjljll pjjljjll jJt <iiu CiLLoa. ^ai Ii n US I j-uJ jjJJu Jj i_*)jll j -V (\) 
gj— il I JU*JI jX-UI Vj<ajj <ijJLUI Lljj U Jj ^jill w l2iJI ^ajjll 
iji <j* (JA* ^La_uoVI - j-i-u) ija i a 11 »_<USJI ^jjJI j j a IL Jjj L« ^J Oi^ll j_■ JL (T) 

fJ^ 1 ^ lAjVI Jli a*J ^tjjl (kjJI ^ cili 
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JS ,jc. gaa ^ na Jje, J-S L lalaaaij l-L-QJ ^ I is (jiiJI g$AA OfJ 

LSjlaac.la J^jjl jjLII a is JaxIaaI Jaj .Jilj-ill ,ja £*1^11 gAjj Iftl^bu La 

LjJLsJLt* Jac — Lf Jij <^21^11 gaJ 1 _ f -S eLjaill (jjjljii tlilj j^c- Cii m La <ajA*a 
Jlja V 6is <La.j-ojll elajaill jjl J-u .jJ5l_jll «JaL£ jj-AJ-aS uj-uji (J* 

j % ■.. a~ JjLaj Lil >.. -s-j ,^2lj]l Lai gj "1 Ja>lai]l ^jAJa£II i_>jaujLaJI liS g l i * t i 
< I is J)A 4aaljJ jj£| j-oVI Jjl Jj ? ujaajLsJI liS jiU jjal |jai JS ija-ol 

wijjjuLa. 4j*-j Cyi Jj 3L» tillj < IflLatl ait gsljll glia ^pJI *UjjI=JI ,jailj3 lijli 
^ 1 - '"■■■■ itialbjJ las pljl jA-VI uijkll (jJtJ .jjljl$2JI j»£t J*-iJ J)A 

jjajlj-S jki ^j-oill <_iJ-jluLsJI : Vjl ^1 (jj| ■*> SxiAjjl jjjjljjll ,JA £„>j Ay*J 

.Vjl pLv La^alj <aAja!lj ia.la.JI £jj (ja <UaA2 Lul jOjj — 6l $ eLjaill 

JjA oSjJI of j (_y2 l*-a uajaaiLJIj Jjjjljsll ^lia jl (i£-°a Jjj ^aVl <j£a L a .^ a j 
J ■ . ..a~l OJ3» 6 JJJUa oV jLa_a j! Jaa <‘U$Aaa=JI <LuI£aVI ais Jaia jOaa ? jajxll 
Lfctaj J 5 ^! c fk- tl ,jJ jJljj V >Sj - a is j/^ a l l I gijLlII JXC. dlj 

: ^LuijVI I Jail jA — <UaJUJI <a=wlill Jja l ->j-t i rt yja jl 

Lfil jJLb <Lr S La-£ 6b UlJ^ O^Lj-* 6^ (jaLaauVI Ij-all ,_>pai 
<UlaJl£ oil ^Ijiil olti Jjaj Luj * t^i L^jjj jl laJfclay 6^ ^ 4 a CjI^ 

,JJj^ *« ■ ■■ I^ I 

dliS jlSj (j|i) Lilaia 4 -l. taaA — Lsljaa* dliS jjS-i jJ j] — 4a_>jlj iljA-a 
: <bill ^S jiflaJj <4alaal Oaa LaaJS ,*iaJ<la-a Laa VjAb aLa ,_j*jlall jjV « I ( j ~ij o s i 4iil 
dUl-v .-.ij OS I Jail jSlj ^^jJ^a-iVl (jrtt itill L^jV < jJJ^I j fli t ^ '- >*> I La I 

^jlj V Jl5 (_ 5 jil jjajlj-S ijcixj ojl5t I jl La t-9jxj V <lal i »i JJ Jpis .^a-oljll 
a « . .Utl JjjiljJa i_2Lua5klj a l«M J w^ a" — I* ft » — LAjjJ-Saj t Laa 4 q.i.ljJi oL5 jl*> a 
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jjj (jjjLo j ■ ---H “ -<m A j« »II ^yiLaJI (jujJijlIj 'll ^jUalI jkLS xSj 

<_j.il Ij — jjj ^|j fji-i «u >11 Ij-JLI 6 jxa, ^ ---■■*■ JLi.jL 0)Martin Rees 

4 ~X r, 1 1 JS jl — 4-JS Si j-> i <ulj 4% ■ <•> jit U.jL» Sj-» c>l j (3-41 j 

J^l (3-o — |Jfl~ ■*■ 1*“* <o . LI 4-uljil uit Jail j l^io all j Ja-ji jajj 

, laaajya <j lj <jl — 4-JS jlalat 

jlaj (3 -uI^-aII jlA -ii l_s I j o I <jl fjA <-j.il.-*ill <j£-al I Si 1 rO? L a , LjjIj La^j 

n ii.lSU Li .OLo^L-all u l.ol JjJLii <JVI (^ JjlSl I jilt I (_^a_^lslj <<Lljj£ i_youiLaJI 

(^i Jii V j-ol j-4j <JVI !_LaI ji« fl‘i (jl Ijjlf- 


J^j dflhA. - ^J|ja * * - -IVi^ai I*-- ...Ija -- -j--l-*-tl* ^Llo ujiAib .jSJj 
i Lilt ac-ljj ijc. ‘ ac. 1 ji <_j j ^JLJ a ISLo-o I $ ~ i 5 j b - >. ^ ^ •LajJ 

. -J . - lj -11 ojljjl I nKj < I . Ai I ijjJLo-aj Jj a jUi] i_j(jJVl (jjft ( J Lnj Lo y&j 

da ^ jha*JI UKj qLjU.aU jAjj! UK «IjoLu 

<JLa* SjI (_jJt ( Y )(The Matrix <£j-uJI ^1 «‘>j mi l j^aUllj) ^Sl^llj al£LaJ.I 

.i_>_>ll JjjjjJI ajii ijc. oLxlouVI Jjt l a_i« i ( ^jAU ^jJL < 3fjjli j±c- Lljlo Ljli 


j| ^ . UjjK I • tL* a ^jJI UJI jk ft i/i a jA <JLaJI 6JLA jjJi ujlli 

Sjjj^a 11 l£j L^jI fJCj <jI — Cijxui LaSj — 4 ^IjIL e UUI V JiLVI dJJb 

>K I-*a Lii I "j i -a i I jU (>j .oL» j l » . U Jooi ,jft J>Luill LjuLa>. H -Lii - 

laKLJJ aaA (J-oC. 4 ia i_dhj (_ y~iL.til I jiilj Jjli. L (3ofl < L jaii L^- aoi - »*> 


• -•!■ -f »i■■a» 2 ijh^..vi ^■ -j^ ji ala ijl \ ji »Lk i ^) ijijLt ^umS ir Maitin Rogs | 

I 4^* VuLijaiJI r jkJI ^ JLMI Sjil^ jlaj L ^lUi -Vfxll jiXe u^woloj 

i I^JLlL ‘nnfj y'^*VI J■ U" ■ *■ n ia iliata jljfiVl <ajaiu> ^4 LaaLj MdtNX 

*»-■ £jj| I ^ a If. JL*k ^mI Li ^ 4 j 
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^ n < .ij La Ijj ^-Ai* La jl fj ■ ■■ CiVjl m~tl a j-A ( Jj_a ^ic. CiLiLaVI JSj 
jAl ^ IxuV 4-a.laJI 111 (_£c IjjLj jjILa. JS Lftjj aLlijLo jJI W II jIjSllL 
dLJIjj I '*s Aj i3-!L^ JjVI <JVI j^Li j l-%j < lijj_S jJi j.a <JVjj ,<JJa.i ^ 
^j-L < t i m l |jJil CiLLaV LuuLujI lirtj Vj iJ^JL (illj juJj .LLfj VLa 

S Jajj j I jil Jjjljij i_LiS> 31£Luu 

(jfc jL_ajjj jj_4 LjJai Lf 4-lla 5 UI jljfllll 4 0 >1 M l n <i<LA-a Cijl J-Sj 

jjiLtl Jf-aJI jj- 0 4 ^juu ( jJc. jl yaj jJI J^jISJI <<Kifm <I$jLa. JAfl ^LmjuiuiVI 
OaJall ^ .1 n irtj V Jjjalil ja i-> j i^i ll I jjft Jla jjl iAIjj . Ija. jJjSj <<J^LJI ^y> 

<j-a OJ6 inn V 4aa^ ^l| 4all^ll a -w ...ill d ilia.... « d^.■ ..** j| L^jV 

.dlj (jS-o-o j- iuil (jc. i* ia i i jl <laLuu (JSa 1‘ijlfj .(jj.'-t a jia. Ji.lj CiLajlaJU 

‘U-iiiLla 4 -ij it i j ll j a ■ »r jjc. dJV I 5 )^ CtjjAa 1,L 5 > — Jn-a-li ,jl i_s_ijLJI ,jaj 
^allc. (^h 0 J »■ »•>*«• • (JS1 U l iLn Ljij gujUl Jj 3 L jJL (_jlj olfl .^LuuVI i_9jL»_o £ja 
,jlS . 4 ic V jw .1 1> ,jjSL j>Ji jjaj j-.- r . ~i aH alii j O* J? lT^ ‘SL=>JI 
<Ujia Cul£ jv g H li jjl Jdd < 5 j j»*i n LijiV jLa_a Ij ^_ol,iS ^jl <JVI 

ilJLA Cul£ 1 n^ < 6 jldLuJlj ^\l ...IIj uij^JIj ■- .-vll JI 4 Ijj ^ i j5i| * .ala*. ^Jajjja 

(J-* (JjLfljj .jaV-wiV Ij d j -»j < III .Ij djJj^jJI JLa <JVI <jjl.ta.j SjSii £Jl 2 SjjJjt oLjLj 
jjlfc — «-AjLxJI <LLjll (jI j»-Cj) I’ltSilI aJ-aj l-U-a ja d flt~i a n CjLajjjj <JiLLi jjLull 
. (<*JV I JJI11 dJLujja ■-.!•*■ 11~ ■ — « 1 j,‘ir. OjdC — cllj jja >a~»l I 

<bfl ^.l4a» ^)i VI Ijalx. ,jilVl (jit JJJJ LL jllaJI jki ifaj C*alj oilj 

J « * » f ,j«jLaJI (jj-*JI u-A jLS j-jLfijjJ < \ .,ujlL — 4 JVI JjliS . La J^a. ^1 CiJJ 
LLLc jjLajll ,ja jjjSd lillj JdU — jjjjjJ ? 1 mi I Li jLo Li i u -d ...1*^11 ^idu Luala-a — 
^jjlj jAj gjiljll a-Ujd — ,’ia^il jlaj eLjaill jailji ^ia. jl Jaj — ^jula. 1 LuLjaj 
g-L c ( jji (JS liaUI f j& <LiLa u a*i ■> |JLc. 4 _ajLi~) 1 fllI d\ 1 \lj _5 J jj j_ij jJLtj . J^laLj 
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jJL*£ ,4bfl je. jaG L* (CjIjJaaGII J±l yjj .L^jjaa Lki. Jij 

. jjSkll S jji ill , £aljjJI Kusuj jikkj , .j...I-v 

JI^JI ^ <jU.VI <CS* 1 <Ifax! 4t|jJ k _ i M^ ^jlll jljjVl aia ja jjj ja L» <Cl fAjj 
j,lS jSI . ll>i »a Ijjji <JVI jjj Ula. Lcjjj JLa jl j-jLi .pLyUll Jae»i jc. 

Cnjfci <iij • ,Jia- jjSII jji tL-iiVl JS ,ji=kj o* — ‘*-“^-^1 j>*<oaJI ^a — 4WI ^^Jc. 

■ 4 I n * 1 L» l r»5>o jL£ 4jLi ,J_j_dl ill'll a i .*■■-*■ « 1 1 a * ...I I I j K jl... JS j r * ■ ■■ - 

, ' ;i“ ' ^ • O^l** 0* yj^ tr* -6, 0^ ~ <J-uauJLj 

^)i<ill ja J-4 Jjl i ii ’l l I ja£ I jl £JjiuuJ IlfJ fjSU jl Laj 

- Luj - Laaie. ai La>jal -if*- <a*La, La jj£ ^ IjjJ jiaJI jax* <LSi £jL 

?JplaJ L? la. ^7 I"-- *■ V 

Oj^jj Lil ia n n ^J5 i l'i_4 JjLaG 11 .-.I ■ ■ a. I .jll 2 a.,j_k 4 ftl «/. ■•II'. Aj 

<3^ oLujj-Jlxtl jj-i (jLujj jji aii j-» jlaJI’ ^e. 

JjjSli U JJ-A Lc jni l : 4 IjVi La JLSj ^liji olcjn^ n ja 4 .« . .UH jljtVl 
<$' ‘ Lat « Lf“ 4fja*-a ^ 4CjUII Le.jAai.lj (ilia jj£il£) aLil Sac ja 

■ Cjlajixa LijLitl liljSajj .JiLLVI ( jic. 

cH* ^j aJLau 4afijj Laji*-aS Jaaj jl jSaj jlitVl JS jl jlajjj jji j-jlil 
jU < IjLi. Ij_al — LjljJI — ilj Ijjj aj Luij Ja all JLaftL LjjLiJ I Lcjaail 
aaa j| Jjaj J •.■•« II ja (jaolj <4jjLaJI Lcj_a_aJU i .j«j< j^alLfl . I (J • -vj I !L‘i« 4 j 
ll»al jl oijJjjilli j^Jj .^fja .1 LijLik. <c. ja . ^a Lj U . Ijj Laul j> I A't <<jjUJI Lejaail 
|j-a j^-» jl^) Ij. aa^V. 4 -i 11 <i VI Lcj o>l l : jl lajb Lf jju J^i <5jjLa. LcjjVI 

<LjLail 4tjaail ^LliL \ ^ijll JS&II alj IjiAj (Ja. 1 ?(5jjLi. n Jj> J.^'.all 

4c.j aj k. a <Gl .^Ijill ja (V) jkSjll alj ai ullaa jjSj JSjJI jji «<^^>1 -^11 LjLail 
0 

I * J 11 1 (£ ) J> ~ > (jjll Laj. a % 11 Cila Lcj ft^ l Ij i L> J . t i fC aaGi V ^!lll Lcja^il jjjaj 
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liilojj . <LiL$j V La dJIjj Ijiftj .(jVI jlj>*ll (/* <aS d-u»lj jj£j Vl 
j* Ltt a LjjL _ £ Ij-&JI ja — Ltij-a, — jti£ jj_) 5 j t i I LI I jlxtVl JS JjjJI jJjj 
jl jlajjj j_jfl Jjkio JulaL — 4 j£xj CiLa>l*-a V j* t IxuVL JilLj .<J$La. 

•oLojiall j* jiLA jji — uydlj Ji /» 

< LaLaj 4jjli Ifcjn^a ja q *i*ij V Lsj.ic.jj 4 j* jj LII jljc.Vl JuljJ Ij^jSj 
- d^j a aLijixa ja oLajkll ja LuLga V IjJjS LjJj JJ> LjljI jJjj (_£j_=vl SjLxajj 

.CiLajJxa ^ l> is* 

. 4 ] JjLuJI Jjix. Jlj jlA- JS J-4JJU ,4 -LjUI jLajjj ,'| a -B 4jjj <j| Ja^V 
jjij 4Jajljlll (£l jaaall IflaAju jJc. S Ja.*>«lI jlaJI J»Ll«f. ^ <LLjL <LaLui JllAj 
. JjJa. JJ£ L. i<t,flti-k,n 4 SjjLj 4jjI_LII icjaal I ^11 jL'li j| jJbjll IjJ-ifl nL Sja J£ 
jJaj l.nj.aj .jLajjj jji J)L‘iI lia_gJlj lit irtj ^ Ijra. 4. j - u i 1 1 » I 4 jitt l I CiL&Ldli IjJ 
jJLaJI jjj 4j jJb jji. Xa — jLajjj ,'i»j jJoja jfc jL'ill — I iAjl _jaV I 

cLluiVI jl JLjj jl 48jj> jaj .<ljl t i l I CiL jIll I JiLL ja ^ Iv ti j jjJ-flljll 

.<Uailjll ft I 0 »■■ 5JjLjJU CiLjkll jjij i^jL — Lgjl 3 ja I 4 J juJ £jlxa-V(j 
l^lu Lii l^jUilc. Lao ajj^a Ljjaj L$ afl Laj LaLjalll jiLuaVl ifilSj 

e>XD Qmj Ij . (_£j-i.V I LuLj-ijJI ^ LaaV l £a 1 j. aa ul fl Ti ^oll CiL fLJ. 1 jJi jaj 
jxLxll ^ a 111 II cej jTjXu ULui 4laKj n 4i >ula l jA Jj <4-ualaJI jl 4 jJ -v~i »ull 4 jj_>]L 
4jjj_JI l jA j jj^a~ll j^ (jfJ-2 jAj^- oi^ill CilLyalillj oLLxllj (')<uiaiLJI 

,<jjLaJI jjLojji jj>9 4x j a > at iLueJI Jjjj elj-aJI* J_aj ^Li. 4-aj 

0^ Li 8 J-a-jj Lfjljj xa.jj V gl _» » » Vl jl alj-ajl 

Lt J& 1 * 11*1 A j| ? ijb jJi La . XvLa ^.a — }lia. — I a 1 1 iiVL I a\l»- 


. Relationshipism (\) 
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^L-uiVf Lujj^o Ontology «j^Ab^II ^ I* * ^.ahh ^jlluIaII ^ jLal£ 

LaiLa jj-lc.V j-4 4-i-^Lj &\ (j-aj < J-3.JJ IjLa jl ? SjjiiS-ll (jja-o La 

jlu jJ4 J3l JLbaLuiI jj-fl ja"i ill jl Ijje. jvgj-v n . "u .ulj Jj&jll jJc. ^ ( j j « ^-w^T . ~t . ft l l 
. 4 al(j|| l*~■* al*.t <*jjUI SjjUl iaUllI Lgil jXul Lb gu^jl (jia. <aiill < 4 .lll Ja 


jjj »* • “I I Ja_a itJjjll a l>*Vl ja <-fcj n -s n Jj ■% n jJb J a ti l JI J j % . 1 > l fl 
.Cil t .a in a jaa_a a Ij-a-V I 6 jjb |^Ij jlaa villi JS .... 1 1 m -a . jJI ..ft. ' f.Lil lj 
— jloa — ■ * 1 '^ * * >jl ....tl jt dfliiaa I ft ijflm Lfl tQj ^Bij V ajclallj jljuuild 
.(jjLua I 4 J LbJaj J£.La 1I ,jl i Ijfcj) jaiLI ^j^ia jjjj Ijt n i a lilLu (jl 

a^jyu (jfi. jl 51 1 lift H al l i»ij*j ^all villa 1 JjlUI <jjjj£ (jc. 1 'nt .l (jij 

jSlj SiaA (^4 Ciljill (ja <-C.J n-T . a Jali Jj» OajU.1 jl Jj-5i JI l lt i nj V jil 

i.W.iti Cilj CiLuiaa (jAJU 3-ojlcul ^ft ni.ft (j-S — i-iLlall 5nil -i . ^4 — Sjill 

llalUl lialj X il l -v 1 1 .-.I * * ... -^11 jnt i 1 uLa. ^Jl 4 jJLii ^ ’I'V a t i OIJ A 1 ft i j a 

. (Vj SWI ja La cJt-ui La IjU .(Juyjjjillj oj>aSJ^Ij upJL^O o n ,li n 4^ 6 “^ 

olj 11111 ft (jA-t a »illj JS jjSJj iLILui a ~i~> i ii ji J jl i A jtj i aA jA : LIaVI ■ « 

j l*» ^a jillL jLa-Q j^j j a ah A. 11 . .jib'll jkiiaall IJ-4 JjLuj Lj j -k i 6j ji^ 

4a£LLII djlnill £ljil ijiaj <uLLu ,^44 Ll^l ^4j .( (£jaal £-° i_ijUJLjj ol njm-J I 
< 3 (JajJI ftjjk (‘lUit . 14 ■ a ^ajllj l^.ftft Jalaall Jjlaj I njlfe Cilia jShfl Ifl SL ui l j^oll 
((J») Jail I ^iiftj (£jJl villi • Jaa < j«m 1 jjjjSIVI jILi ji I 11 1 1 * 1 ja 

.’ I j£j*j i(v-5) <JlaJI ^ Mali jlaaj Lajac. Jail I ^Ivdftj) (ja) jlalLVI (Jjl 


.fttlflSj l‘i n 'A-"j ^Ja (^aail JJ llftajl Cj I_i at ul ll (jl (jjj (jl I i i Siu i_^LuVI lil^jj 
■Luil jaSl jJI Ly .ftln inaj *jilll (jaa Jalij Vl I n l f (jl <^)JI jjl 


. Ijai lailj jlia «(^wll I j-A (jl (jiaj V La e^ial I njnml JjAa Jl 
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ttl I La J_ilj , 4j jj_JI » I a £_q LliJJ *j ^ I1 CiLuLj-i-a ^il j_Zij 
La. ^^Sjj ^imaJI glLaa 3] : <jji if. <*ilj ,'n ~ *>‘>_uj A>'' jJ^jyu) I ^_i LtvJj-il I 

JiA fllj ,^.S t.uui ^.uJSUI 6 LIxjq 3-® j j - ■._■!I jjlJI 31 ijJc. <<*! t.i-JI oLuLjjjJI (J ja 

.LaaJ&Ua 4xiaL jj 4-ul^iaxll oljjilll 3-® 4fc_$AaJl Jala. jJ> ,jVI ^tauiaJI LLjjJlj 
jJjj Ljjj .olj _>»* 11 3 * <t^aaJLI ^iiS'ii 4J_jXa la. lali *GI ■„ ■ ■■ ' <GI Lo5k 
j ju i <l l 3® 4 jI VI < 4 jttjiall Cilnj 1 *iaJI ^jC. L^Jf JLail jx iaj 4i8 3 ® 

oIjJjL -Uaj l axuia . <—fl l , j j j 1 f |jjj Jil ,jaLuI (_jl jjasJI 

jiaa jjfi joauiaJI 3*1 < La ,*iyajjjl . ajja-j jLajji Jj a ~ I fl *■ ■ ■■ ■ 

, LuLuLa gjllj i l(| La’ll Hi jjjJI oLmil jl j_jx _^ll 3® 

l *i~i l —1 <il 1 a (jjj JjI 44 i il l 5J5V-t jjj c^-ii JS I <1 »jM <L‘.II ( ^_a a j-Aj 

— Ijlja I nja (JLxll Ijjh ji aitLuj ^jll jLull 3] ! IftliiIU| ^lll .-.I.Iljublil 

(jjL-aj 3 I 11 J Lui « 3 _» 3 _ll £_a jj-aLUll l j^ j_aj jJLxllI Ijjb 3 *l_j 3 oj-l 3 _alj 

,<SjL illi ‘U.LitlI olSVLJI ls jLu 4 ajli JcJLa _^A — JiVl jjJc. 

L a - 8 IjJ S j-iljJI JjSi >. „a » S 3^1 (JL -1 jjl — Jj-jinII lia jjc — I "_■ Jjb 
(■ L-wiVl J£a .CuLSk <lLuij Lu <jlj Ja ui e^^iill ^1 (JV-LVI ^^Jc. J_iaj 3I* tiilAa 
■I A J* 1 Lljj l » . 1 1 yJj i 4 j Lai 1J n 1 111: 4 j l r . LaJkial La ^in'iloi aJ^a^-a I a kj -N.J) 11 
(f>LJ I e Ij-aJI 3 j a -w 1 jAj) 1 _ ( a_iaVI ^ a j,a 3] IjJ .(£>al * Luiil ^jJc. 

• I ( j ij 1 ii Liiil (^Jij a Li h VI <Jjl 1 ill oLiLJI 4 i 8 j^ LilLui! 3 Aajli 3I 4 LLiuj ^iu ' 

Advaita Vedanta ~ 41.) i^ll ^ a * ..IqIIj . >aV 1 4 > 1 1 1 ill 3c Ulu .**■* k ^.1 1 ^ j..a*. 

J^klll I jjS 3 aj . 4 LKII 33 SJI Ljloaj jSjj ~ (jJ^ill jJLil IjjjS <ij_}JLo jac. L y&J 
■Lxa Jjajn 41 ajj 3jUI (jj-aj jaoj V] jJbLa 4 l i n a*i l I CiliLSU liStljjl 3^8 
I d* i. 1 i t i ^ ^ylll 3il a-J 1^ jLuajVl I*" I A.% ji-A Lxaljy . 4 jI jj LjLajuI ^ajAj 

• 3VI jla. Lj iti il I 
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4 _flUa]l^ ftjlll (j_a£IL * ■ * 1 A J ^ I « a . 0 j •" d La* l*« I * \ at 

jii^l La lili . 4 )jli. ,ja Lftj L t t i 'm il jajjt jaj Lijin JJ <j^ui ja ((jjJ^ftll J*a) 
Sjljllj • pw .i ^l l j U.t.~i.. ,l lift u-Ia-jft La Sjfti (')(jaja. jljt Jla) jLu£LuVI jlfa. 
o' cr® dailllj .£flljll Lflo (j$£l t oLo^LlU oiLAj >j'■ ■*■ jJL^jl j 

.jlxiiaauVI jc jl ft"i i h <1 Ja^t V * ■ ■ ■■» 11 

S jlit (Jia jl * i t’ l l m l jL^a. {^1 J ftjiilI 111 i Al L (jjSa ^jll La (jSUj 
(*J 1 '* ? 4I II jjJc. 6jjli CiljJ rtA <L»V LuLuVI .“*.11 ^J5 5j a*.ll 

*- * a “ *‘ > OH ijf* -1 Jjljia Jjjij iilpj lillj |kii J . La 

31jLall CilI^LJI jaui . IjjL^ 4 ft J ft I /1~i JJ JjLull Jjutlll ^tajj «_I I jt d ,a 

ciLojixi .1 Sjlai LI j. wu J L^j| (jl ,4.041 1 aift ($J$j (jl 3 LI ..... — ^.L-..- J 
Cilajixa <L| 1 ‘nlntj (jl 4 a-u>Vl 3 _>ia (jl . .'hm oaII Jlla Jj SjjftJLj . 4 ftjlail cJi 
^06 jl fjie. Jjj J j^ ■■■ *«. » JjJH J “(j,-- jLs <u>»jill Ay*Oi !-**• 

^?1 d>ll jJ-axi ,jl (jS-oj V tjji.1 SjL*jJ ‘^Wac iii j 5 JjjSLi jS (^jll (j^jjill Jjabj 
< 4 jII 4 a Luo VL jl (Jjiall Jj.uS La fJxaJuuil In Li 5 jfti Ljjl La I jli .olj-ftj 
fcjy- u* ulH^I J>^sj | -‘ .“"'ij pj 1 Al I olifcl 1 Aft - j • -~ 11 .-.lag I .a X 

‘ jLaftll (ga -~(j.i ll Jl ftjljJLa j-jSj Ljjj4^ IjLjj J4A.VI lift jfl->."j -^jj jXl j 

• Liijl^aj l *ia 111 5J jil Jj| (j\ J jl Lfl C .I nm (jSLaj Sjfti ,ji lift Jaajaj 

4 LJI jft jaa .J MT iJI Jft : (Jp l III Tift < LaJLft j-aVl J ^yaAtl JIa JS Jt ^uJLj 
LaSj jaill pLj^ft J ciLajin%ll (jV <('fijlL 4 jL^VIj ? jl« .*~ ...VI jl4^. Sjij «ljj 

. Lul 'ij Ja .jj L^ja^ 

ouiVlj L.U. iuil JL <4>U olaUftVl jc. > Li<ll jlfa.:jua jljt Geiger Counter (\) 
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yo 'ji 4 j| ijSlIj « 5 ita-o £-*^lj-a ^ Lajjaj li* J*^ 5 l Vj 
^JjJ Sj *■!« ~ <%»! JaLL dlljj .o5)JI olj ,_ji Ja.j£ Vj Ja»jA 0* (*J “ < > l t C&*i 
$ LLLua «lluijljj (^jll LluVI JjLa JIjj» jji Ioa <tux» tf ill Lofl ~a - » 

Jjajll oSjJI 0*1 ^ Vj Ja.JJ J-a-lj (ji aPj 4 ^ ll^ L^*i 

liija. jA 6jSi ^Je. jl jl«Mi~miVl j2ij . JajA Iodic. j-S <a»j^a (£dl ajl o i Vun V 
Jjjjjill jtil^juL J ■'■"I I Jj^luU I flftil ‘dll . ..J 4j J Il.l l I JlAJUOJ J jlrt l 

V U&a 5 >>j)l i_»»«i» I nj inn. jl Jjii VI liA ua.jiuu) . <« it iVl Jji« Sic. 


jja 5jSlU ^juJj ■ (11A j I *'fl *ij <j] i_fljau jj) SjSl <_ 
j« La ^Ijla ^In mil j iliLo 

Jjkull LjLik ,'iQ iijj^ja oLua ji (jjSJI fjA 

ln» ^all ^SljJlj Ifujljua *< lj td% \ jxakjll ilili&lj 

jJl yjll il.l 9 .Vl (jju — eljjjill (jailjJL Ifljc. jjju ^1 - 

<Ufl jSLfl La jA <LuIjju>*II j oLojixLI g-aj qm iajljJI <jK 
Ojlu ja jbill iJljiaj I ^ ^ajll ja Ca^laJI aJJk 


u jj^jtll ja K t‘i l jj Jjill 


a. (J-O LaA ^Ijy Jofl 


a Law I Caa jioll ^Sljll 

, | ftj irtjl Lij^UI <LLaill 
- SbLlU oLfcLJI 
l3Ls .oLykll jya olj-lw 
(j. 14 0- l " > . ,l ‘‘‘l 3 ^JLA^A)^ 

Ija«*iifai ^iJI 4jualall 


• 4 m in <1 Jji (aj-Sj) ijj Lfla £jii <{\5 -o£II jja CiljJ-w j>a ,j<S-a ^Sljllj 
jajll ji If I La’il ■*■■ w" L^| iiVi<.~...ii <Uianl■>. l|l LaLoj I4J 3Jfc V ^^ill SjSillj 
1,ajfl lj irtif. ijjjSJI l ji JaVl (_jJI Jj.y'u ^9 iliil *». ,jjJJ jl Lo-S .Jxajll 

<fjij «> «jSjj LuJ «JU. JS ulc. itiJjJI £j 3 j JiSj • (^uoLU) <Jft jlki 

yjft S a . |_J »111 a n .1 ...J (Caioji! olj iji S^jajdi jjILa. olal^aVI JSj .Oj-ijj 
Uaatlll iuljaiailj .^JjSmJilj 4j« m*i La jlJ dll jil liijall (jjiuj • Ifaaljaaa 
ijjuajO JjII jjc . i£j jaaj ^oL j|U juailL lal juuj La — dll jl — ji Jjljll «_alS 

. J*j uLlt jajLl aljvii JjilwAj 
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Leu IJ tolxuLiUI U4 «uA I nfl > J\x.i J-xiluJllj ^^juaLlI jjj J jj 4jllj 

^^•"v ill jjk jjUJI itilI j-«j .jJuLlIII Sj^j J^ IJ I ^jJI J i o IjJI LM»u La 
— Kj'iKj l ^JLaJI I ‘inflfll Uaia — ^jWi i. n jl 4a-ull £-a JjLlLI bjJiGj Jxoljll 
iliLjJh (JjujJj . J-oaljll jjJ-qLo j n . nt jl yJLULj jl.« jti~ niVI 4 jlac a Lao I ■ jl 

oLajMIj (j-unl jJLl 4_i^aL=JI) 4 jl -V 1 I CjLa^lxJLI jj-l JjLlJLo j_uLj jA Jj < t jAflli~ 
. (4jj-JIj OooIjIL i_i£->LLj JUOjll 6 loll (J H^«_i ^jll jal -ilL CuoUJI) <LLiJI 

JijLoj { jA JiajJI JjLuiII JaL-lll j I dso^ULL ijjJoJI )Q-aVl . a M j U jaj 
jlS j|j «<LjlaJI dla^oaJil ja jljc.SU jlajjj j^fl 4 jLoa jjjal jA cl^aJI 

V JJx. ,_jlj 4-yloJI 4 cj 1 ja jloyj ,*n i IjJ J-ii ( <juSiIjlLI a Loo VI ^-uoaj 

V JailL Joal l||^‘j 4ojlj »l I ^LaaVL lju jit lit La I 4 jljjUll jl.ifi.Vl 

, I 4 J !»■!... oLajixa ja Laj i4^ijiii*JI ^ic. 4'mi> • LieIjj 

£jj (fl Jl 4jlo.I V . < n i IlijS ^ J s >a.ja J^fl .^Sljll 4 jjIalo ^ . U - T i lift) 

cl utjVl £-a l(] a 11 .lft-.J ^lll <ljLHI oLa^i&U Jirtti Lfl Q ^_joja i^Sljll ja 
<4lLiJ3 LjlpA Lulj jiaj joi V jILa jiul iillj c I jt Luij . jjSJL 

• - 111 *. LijLi Vlj ..*11 *t*£ j_aVl j| y, i t'nj V Jm lull 4 _aj jjiuifl llfi jaj 

La^Lkjlj .Jiao jllj jl ( _ r l^Ji j-oj ioLa_jlail ja Lulfj V IjJfl juo i jl JjJoa jjS ja 
ja ja ,‘it'l aaJ lju 4j| ^^Jfi j^SlI jjJal ^yi jSLii jl Lj jJoj ij^kli .1 I JA ja 

0^1 t fll mil j_j.ilI <4ojljJoVI 4lLaJI A jfi jaj . Jolj ^2lj 1 fl*m £-cI ^2lj 

tjiw Jjl Ijfi lialajj ^IjjaC ojJo j^l) ilc LujJ JjVl iblJI < LL^.V 4j^all 

o^Lkflj-uJLl «> Jll JJt llijl juiAJ I^lnn 11 O^LSaJLI ja Ij^Aj .CiLojJjlU 
JSJ 4 1 111 ilia — jj fiiAM 4-iVj 1 [. j' l j iJ j i5j_j_laj ^Sj jj — 4 I n Li n t , _ i — (JjVl itiJoJI jV 
.pL^kll JjLl oljJiill jjj 4 Jj ^ lall < IjioLb — 4Jtlll 

jl 4liuj j 1 ill ja 4 Jj^j I^jj JlalLi .Colli ^a ^ftLna .11 **1 jl li'Xiij liij 

Mu jjual j^lll j-^.-JI 4tS j] tl>Si jl — La jaj (J L — Lx^mjjj . JIxsjj Lfla 
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Jjljj J£ ,1a.jj dij ->■ JliuVI liijS LllaJ < Lflaj JfjLaall JS 

V...-^ Jlull . L*3lj |J (ji Jxaj jj l^jl juj <c»2_jJI <L£all Jl 

JSLaSlL JjVl SlaJll ftiA Jijj .5JjSil 4 > 5 *Jo 2 <LajL Jv>jj JjVl « 1 . -nli 
C LULI JjSL^II JSU J£ j,VI M ■»" <4* -<^1^! SjL»ll oLJ*ll 

JIHLj CiLjl jll 5xJaSII JI <Gai J 7 LLa-i ,jL£ La -0 L j JJuluil £) J - a . < l^laJ 

. la»l~ia Ijp-Lt JX> jJ 

(jljual 3Lui JJa 4j_^^ <UiS jkLoI i_LSj jAj jL a il JSjLo J — jLa — 

^LijjL £\j.n.j.iu JjVI Jjlj <jj . jjlj JL 1 01 Ja-*ll (J 0J-0II Liflt 1-0 

J Jj-nl Jft* «»ll a.A|] , .H J.^r. JjUi < LuljJfi ‘U-ajjl^l <fctfl J jLlal 4 mi «* >■ 

jLo >•<•»-» JLal iLajl J Ci^'iIL ji»Lii L-il j in ll L^ajLa. ^JLaJI I j-A J>a Cool JJ 
,jllo| £)|j ^liijL I ftj\o J£ I «^*ii ji^l jlotS (jVI <Jjl 

• Jjlj JLlfij ^LijjL ,jjSL; J <USJj JLiaj 4jl£aL Jlj La <jl £J-»—>-*» 

<Co^j ,jSL oj V Loj to Ja dLuu (Jl)J j n^t . 'iAui Laa l-!a^ !ji £-5j 4il Jj*> nl j 

.4jji 5^LUI JjljjJI .-.■ -~la*i jl .J .a.~l I I 4ia£ll ,ja 


CiVlalaJ JJC. .Jlill jja “L1L Jaajj JS £-0 : j-oVl ^mnj Ijiij 

jitic. • i» Lj (gjll Jaftfl J-^UJLajcJ ^*nSL JLuull QaJ t *>a »LxiVI £Oj Jiaiml l 
Jjuaj V ,j-'a I jl < J Haul I ,jLui jj-a jo-JLlU JL c ,j!SLoj jll aLaiVl (j-o dlifi 

jkjJSj jl La Lojlji «JLfi « s (- y«J L5 jI LoJSj .4laJI (_j-*Ljj f iS ^> J) 

lift Jaj J.al.A l .-.I... .11 JU-j, Jllft jjju V Lajlc ilaj I jLaj . iftliAa ^ »<i a L JLLI 

lalaatl j^julli t^^UaVI Jc. ,'iaSJL lift J 4 ~ i tit l ‘10 ^Jm i La S ( j*jlj jJjLaaa 

JjLi j-oj Jl U-aJc. J-3 JUI iljJI SjJj^a. C.LajL_aj Ijllil JjJ 
LjiAl J Loilj oLill Jjjiaa tju ^J III Jljjj I ji^eVli Ciljaiall 

.jlS Li jAxt Loj Jfaj] 
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£-jy|| J-m-aa j^jJI SlLelj} Ui i A IL jA k_)jlu«Vl lj_ft jjjJU JjSJI j .<a~H j 
cl—i i t iV L. i i< «>j (j-o jjc oLoj JU l v'i fj >a -»-l»ll L^j « . ^j]| 
LLii fSljJI jjjJaJI lift Jc.j .^21^11 Lit J 5L . MI jluajVl *ift , 2 itll. ~ 

. 4 *i.,a L 6 JJ-m 4 ikft Lit 


O®.*. 1 8 JiLi jjA JJ^l tijSII I ( [ j i ii *5Ci ^jjJI CiLo_jl*-l.l Cul£ Uj 

i c~^ ^ t)l I n ■ H jj JaLui j^I j Lujl Jft . dllj u^ju llLu£ 1 : JI^JI 

iA>* SSjLiJI (jjiil j»] jg to {tjJj c>l I«l ‘nH*^ ? a l < t i (gl 4 jc l^&jllj tjLutjl 

JSa »Slj l ml, I ji.xi tjlb jtl JS jJjj (_ )<-!I nlll ‘Ulij j LcjJ < jA (jlllj <■ j « j * UlI 

.J-ft 4ulj lJjU 


tf“ .j^itlS jjj <A*i Jjli ,y» ^21^11 «-i_>*j »_iUI l*u nfl*il lit all alt 

t^yi Cy> Liila-O Lila. 6j>U Jiaj J^alj JSj < lx^»l j trf.V JS Jiaj ftift .1 i» ll <L*t 
js J-ualjlaj .Ij I jkic i^LuaVI jkJc < La_jljjjJI icLjjatl < jli/ViiVI} 

— , „ |ji j>c 111 eLjiflJLfl <t_jxlll jlj^jl SI...I... J^La. jjjo 6 jjA. 1-“ t ‘*^ lj 

ch° “LU ^ 1 * I 4 IU <LaUl Cult I jli 

J^j I j» (>fjllj «al i rtl a VI jjjij Jljill u^J • jl-i^ (jlj Jj -vl j.u a I j*i_i ti 
t.jttlaj a^alj JS 0 « ■ «->_ > 1 ‘ llini 4»ljy tf Jc .«< “ ■ <•>» /jg«>J JS ijjjja.VI <jjJ-l<»Ij1I 

• .jjjOUI o-* ft|>u> (jJj iSalULl ^11 

jxjJLfl •(jaxc.^UI Jjj oL^iaJU JjLi o'- Jili (j-ttj 

2-c.jjm (_pft JUl^U <£.^ui if-tadl (jl (jJI eLjxflll I j *ifl m i ^ ^jll <_i*JII jljjl jj <ti~i 

ty® Ljji2 ^®Jl 5 c>l «Jj21uJLI cLjoi ,jlj «*lljj ^ylxi V j 

•(jI^aVI ^ ij 1 a qI inj^La 1 p^iall 4 £ju (Jl 51WI j| I*■ ■ -w 

>—>-J_^-5j i_^J Irt ulaL LL IlLjll jli Jajlj^IL juA^UI 0 L 1 L) j» •■■ ~ I «‘--j 

ill-k'm J i<t_u_^all Llikljla.1 l ji I * 1 * * I I "ft 1 --"jll I *■* -jl i»i J.Ail i J.Ai l 


247 



SLjU . ilUujJI Luj Jj liali oLajJxll Liii • 1 SjIjjII tiuoi ■■■ 

Ja -t^ai Lu> ^JO=^' J* 5 <4*^ oljjil Ji*> (jj-* ‘frlLU* p s>“4j • 

Ja Vjj - Lilli j»j Jaj .<Uuii JJ*. ^ l ikTi Sjlal jllautf I I m . Al ii iCiUjlu 
.a^a. ^a llo,i L JSj Siaia. U>* “ ‘-^ 

Jjdu* ai jljjVl aaa ijajlii} .<u*l jljjl JiLa. i>> ^Lia JS 

111 Mtjj Jfi .^JjLIjy 4 -Lalja ^ya JjaaeiUI tjS-oj Lfilj ( Jj-aljj < l_i - m j£ ) LflajaaJi 

<S»aA Uixlll jljji jXu*a ,j& jSai o' “ C»ljjLaa> ^ya t_ftLu L» eja^ ^ - 

■ ^*1 JjS I £ilj ^ 


— S.Ua~ » olaaj Sjjj-a jjj oLojlaJU jl <_iLJI lia ^ LSjLuj ILIj ail 
^uU luu 4 .tlf»t~il.l ol-lajll 6 ±b ,j|j — oLajlxLI oljiii jl t_»*ill (jjbtfl (j*-“ ' o' 11 '** 1 
SjM j .^«l l ^a L j irt'ic. Lfjla jljjLj ,jl£ I a Li .<LuljxSiaJI {ya J ■ <■» > “ > < > ^JLuia 
Jj*| t j < < t A,«}i ^1 (£ji L <. ijiLi <(l-jLia.l jOLuJIj Li La. I Sjill iSj^jll Jaai (jLS) 

■>lh . 4 al l 6jjb JjLa 211 -v ~. ...I ^ Kll Jjji 9 4UjljJi--tt 2 « <■> j — L$J}La. ^ya — 
pLjji ^ Sj.< .It uillL <Ulj .^JailL jaaS V j'fj-i <la^ Saaail jai JjljjVl 

^Slj ^ya La <11 ^1] ^j Ull — Llj . !•>_>-> ■ _» a. 1 ■> o ^iljJ Lll&J (>» La fij — 

Jj * ft 3 ^ JX^Jki laJtfllj (jlj I lac ialililiuil u-i jljj-o J-alj 

alia<aj faj <lia. 

SailiS ^-v l %j jtkuj (jj^jjill) ej-iAll j»j ■ i i > oi^ ‘JLaLI J j j 1 « 

J^Lk aila ,j‘l o^ajj (j n^ » LJ (jl jjSLaJ a] «,jVLaja.l iOaj aii «lL^l S^a. 

j.*r.t I 5lJI jfcjlakml (jli ,’) Jtill Lla^aj La la] llll ^11 eLjji lljjkjj .Sailall ^Laj 
Sjjjjjill a^ajl lal ,fc| tlv . laLa ■.Jjlklj • LaLaj ^ ..Ij 1 4 ila aflfl (4aiiJL I aj fl ft — 
villaSj j^La^n jj~ ~> j“i 421 .^ j l ja all ^ ^ Vm »■» jjjjill (jl ^11« 

! jljjLala Jjlxilj jja] alLla <lall aajauj ^1 i jh^»‘mi ii 
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ij jt i ci ya ^^d (jrv% ifitl (ji Ijal ■• Ij^lj L&dljyljj Load Dya IjjSJj 

iju (ja j.j hj (jl Jj 9 a jJljJ > .^%jll <.j I n f — j~ ■ a.^a .t Li III ^,|j ^_fl jjjjLti-a 
— La 4 J aj*S i — £-dl_$_II Jjl I—ta.j 1 iii ~> ^£11 e Lj _■ a Jjl JU-JJ ''■j jl (jaJLdlj 

^jil I . ilI <iiaJ jLtA-k*i ml yfij < Jyi^yilj Xual^l (jjj 5IjLlll C)lj»*S ~H J^la. (ja 

■iLa»l Ij *im A Sjya.ja <S 1 »lI jSi jJ jjljjl <c.jnyo jjjj ,ja jjjj i_idl <2 h Jxa-i 
.<Ujun 4 ja 1 Jjli ,j-o «dLuJl Cilj jLl ^lu dJadjll 6JJb f^LuuVj 

ivjal Jjljjl £_jjl SljLJLI Ljlja ^d j> j. ia (JSk ^Jotl ijj j rV 4_*jjl iiL.il ,jl ■ ■-& 
jl oLul j^JI (jjiflj jjJft L> fr l ~> .l 1 jljjVl ’ivay (jl Sljlail ^d >_>OUI >—ix&j 

jajj (ja Jjl jA julyllj njj^iVI (jaatjUl £-o jjlj^Vl LljLa jajJo jc. (jlaa Cilytic 
I jj Lin yilJn’i ,jl La a L~l I n~i <iLj| LaJtVjl <i_i» II (jjt.lr.Ld tjljji (jl .liUj 
Jjiu jtS I jl (_>uV I |j» i-.IL: ^1 Jadd t*l‘i^ njfl < lfl,alia> ja JdVl ^Jc id n liLjl 
ilu oL-ul Jy=wj j,Jx, I j_fi ^dilL <ia lydlaj ,ja Jj IjU .(JdVl ylt (jai Ldjj 

Jtjaaajj <»U <iljLLa£.J 4jl* fl CulU La 4-SLa jLS I jLfl : ^iljjl t_i£.^UI ^.le. jyill Ji^j 
liljja ijuVI ■ »IL*» ■*•■ i ij ,6 j_lc. (Jl iii’i j| 4jj|j d ■■■ a*. t i£. *\UI JLuu (j| jLlJJI ilLJ 
jLa I_il,lill <J Jaj (^jJI Ud^lllj ljui LiJLS JdVl Jjic. Jjjj jl yill jud^UI jjLu 
(ja j—tfil _j_aVl <_illnij Vj 41 (] hi JLall < » uki d « a III ajjbj .Jia ■ • IL . IjLa t_dyJU 

.jjldll JJaiol (jxij_jJ 

<6jliVI 1.1 il Ldldj ■ ■«! jljjl jjJj aljl—ail (jl jd > Qiyloll nillj 

£jjl L>| — Ldlja. — ucV (JS JLui jj ijufi^UI (jLftjl (Jialj Ig laKi SljLJLI ilua 

JXaJ Vj ^jltl ^LdjSU >^>Lab V jl <Li »<il_>5 (Jljjl Lgil ja£. .Jljjl 

.jjj JS 4^2 ^jill JIjjVI 

ijjoaj 6da>lj i d m Jad 6j^ia Jaaj jljjl %lj Jaaai (jl ud^U jSaj 
■ aj.A\ Llj| LLLLj .La.Lis a I La^J ,'iil d m l ju\ | jid n aye J ■ 1 !»*■■« ,j- Luuaj 
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Sj_o jlj fajJJall jj-lc. ^xiliil (Jjjj (j-a.‘i a > 4 fl il_.t." /. qLS )4 jjjU lO-u V*Li Uaj_ui 
ijiiH Li <joAljlJI l> fi(jlo jjlC. JJc. (jo Ijjj jjj La jiXjj .JSVl jjJt SjaJj 
4 j^ 1.*JI £jc.L*lU .^cjljll J .1 -g > jj| Ltulj I‘iVa<nj » J!ujj V lillj (jl 4 itift.llI { jic. 

<4_uulll JxIjAj Jio (jl l^jLi (jj> olj K~ I 4j| ji J a ■■J i jjuol (jooXjUl jl (jjfi 
aj V La <L2 j_j (jc. >V iiUljjLuj cuLs .SljULl JljJL Jjxu ^ *jj '^ a 1 (jl ^xj 

«j* * -» Mji U* I jjj «JiVl (jix I g fi n AJxJj vj.i_u (jjSll (jl 

SljLxoJI £jA.-vtI icljlll jp I.4i pjliaej ji oi^Ls jux^UI ciLlxl 

j J ■■■ £-0 4 flfi -vt l oVL&xx.Vi (jo L*oj_ui (3j 1 A 1 La j-ft Jtjjj diljjl JjXjj (jJc 
jljtfl ^ uLASf LaS dxu jjljjVI (jt LaXjl£ (jljkdUialj 4 jIx.VIj JljiulU ,£ljLll 
jj^jll (-illuoV JjJx. jl 4_ifl_ifl-w (jljjl 4 j Jaji V ^jll Jjj-Jl Ijjhj .(jjjiVI 
. jjlill <_x^UI j jilj La (jlcjAuj 4j nli~ill £ljLII Jl Ujjj-u 

.pLjjiJI J yjLvJJI *l^aJ JiiLu (JjLJI Jlill J JIJaJI Jc <JilJ.lj 

.La jkU l £a 4 ] J Lilt I JiIj h I il l JiLca. (jAJ <oVl.Q~ % VI (jA ftlloA V JJX Jjaji I ' ■"■ 
j 1 n~ i fl~ i Juv 4JULI glliill (j-^la~ Sjijltl oLajliIl £-o (^ Mil n~ij Lu IjjjUl JjJUJ 

J*N Lajxlji sjjLaJill (jjSl J £jlj jl Jtjlj J) AjJ-a Isuli Jc 

fjuili >_ijLxxll 4 5 1 Vi j jl ^SlJLa .p Lj_iiJ I (jolljJ lift <£ljLill jxljJa Jalll 
(jl JaI iftUI 6 j-ft (jAj ,4 _a1Llu1I 4a] I j- a II aljlatl ^jJl ■ .«IH jjljjl (JjJjj . 

.uijjlil (jx LxjjJuij jkill KjlKjn 4 aIjX (£Ja ’^jlijl J« itilmj 

JS-ki (J-B (jjA < J~I_I fl li^ 4 Ij-al La ^a IjajS 4jLwlu (jj£]L CjLa^LlII (jl OjSj jaI 
.JLlJI (jJt aJ jAa_o (SLxJlj Lull (jc. lAiJ-a jjt tillj ajoA Ijjij j£j) 4« Uai. Ciljaj 

• tlxilj ,ji *_»*] jljjl (jA L 4j| jji jliiiiS jlj_jl <0*1 (_ji .> a* all lootxJlj 

.£ Ijloil l^o Ijoj taljjl liaoAj V 4*ojJalla 


250 



ja 4jinljSl l jxt <1 iaJI £la ja (_>d»Li. £3* 3j_a^a£il cLjaill ^ Ijjbj) 
jl lukt j»-» jaj ^ijjljlil ciIj j» i ll <uic. jl Uj La dlj ja u '“~"'.'j (J[jjill jLlLI 

.6 >i«* t^i La JjjjJa jfc I imlib ■ .allI jljjl j l~^ *> 

JjLxjl 4-axJ jjj uifij jA jjiJI ^ CiLajlillj >_iA 111 jljjl jaj ^aJI JjLg.llIj 

Cr° <itua-0 fi VJC V ifj1 jl Jaij . Lili jy^> ^jjJI 4. .1 1 iA.l l jljjVl <uJj jjaillS 
Uj. 1 " 1 LiV" L» >4j iSOUa^ Jj-u. ,jj*-a ^1 4J ,juJ iSjtf JS jjj . jlj^Vl 

CiVI n 1 - > I JS Cud (aljLiil) <Uljj ^jU tlxjAXj fjjJI 4-t—ujjj (gill CiLaJjL 

<LuljlaVI Jog i-Cjl I jj tit .{J£dbu (gl Ci *¥*ij jl «!"■■—» <*j ^^ <dj£j I J-u jl < 1.1 > a~. . ..I I 

.^fliyi Jaaj 


j£>aj V 1 ‘ h t J -I d ■ i^a . a .*.C*~i icLfl Ijjjl Ijg naj Jj I I ja ■ ■ IL~ Lgluj 

Vj .jLfJjjla Lfil /id y ^VI cl j > ^jJI jljjVl yJt vjSjjn <jb_>ia .. Lfj j gjjll 
•JLHI Jkxm | _ f -Lai ’ ^AlSJ jl * a .l m 1^11 c K^ * 4%al l Jajljj VI fLgJII (g I d JajJI g jji 

I n j* L(]'irUi~ iu L jg£j jla «,jijVl ^jll ci^-a < *•> I a~ij oil I l$jl cLjaill Ijj_>ai,i lj| 
Jj^aljlll JCaj jS (liCaJU .!_ya jVl ^jJI jQ j jj <a.Uifl jj J[$ali L^jjljj JjOu Jju 

• <Ljxil Jjim ja Laj J jWi ll j-Aj jVI jJbj <Ua 

<(_>ojVI Jjlj JainuV — Cil IiijiVJII Jfil i jlo | ji — d-n la~l l j| j»« In.a I'lfl.t.TC I La Ijlfi 


JaJLmj V ja l^iLi < Ijjjan Lcj ■ a l , A i — w 


a — 4jSlj <I^>5 £_a (_^ojL illi V dijfl 

■ 4ija n i_ij ■-■--* 


I jljji jl <LLia. <2jlL jjs a_oJ jlj_jl jpj SljLil " ^ jj^ujjjJI jdll j| 

I j] V Cl La j l g n i j|J JilLVI CiL^JjLa LojjJ |Cjj ja-Vfl jlia V ja 

! _ 3 1 ~* »J I' HJ a jliaVI j-xaa. J£j (‘tawjiia oLalSLaV I JSi cti ,l.~L <4_3 Jl I * ■ A. j*. 


^11 <uLa&yi <ju J»I 1 jj«««fli JjLkj -4 iq a.II i^fij »«"41 Hidden Variables 

j^ii) .f£)l Kj'tKj n ji <UjljHa y^4M jjSl <ac!j <liK Jjaj JUl&lj 41 aK la jj£ Laj I iV L 
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Jj fi ts.ll J j-tui Lit a ,<Jl_LuVl J £_jjii , Lfijj-ajj JjjVl CiLxdjJu 

!••« > LfcJ — jj-a jj.iAll £lL jLLil £ i A .. 4 J) Jill — <J1 _ujVI 

jljjVl J£ jySj ><_jkai jljjl 4-i*l (jj . LfrijJJ jl <JiiuVl JjJ LjL jJ £3ljll 

.bSA ilLjJ J jaiJ u V La j-fcj Sjj=>-o 5JjljlLI 

jkJ_5 \_j*i jlj jjJj SijLJ.1 fc_gj < jtuH jll 4 J l A al l 

(jii jJ cjjJI : Jllll jj ■■■•'!I "Peter Atkins’ jiSjl JLjj JUojJI Jl _> aj& II 

lu ip 1 1 A 1 4 dJ ^ «Jla» i I i a J «JalS (Jj iJllA 

<jjl i/ilLj .pljA. Jj ..4 *jft jl JSLi i*nSJI JSL j»i .j>ajll J^a dij .iSj «jjLj 

j>a LAJ_$akJ Sj nilII n JatSjli (jd <tc.j n % n ^Jail jja ojjjj Id 4 I^il l 

jIm (t_ixlll jljjl £J j>dj) p i I A fl I Lfl itilj Jfij • j>«jll <1 fl.ll fui l jll 4jjjjll 
J xij 1 LI3^ tt«ljja^Li jjjljjjuJI I j_a jJjjj L 4 JS 4-kJiJlj 1 JljlLi (ju-ii Jt 

I j " - 7 j" u«.aiu JS Jl Jill 4 -uIjIjVI oLLjll jl J ij-oSi 4 K i t ill 

ij i~~lj .(|_)PIII jljjl SljLi J^IjS jjjJj C$0 3 SjLpi 4jjlaj 4 jI (jjJJ CiLidS J| 
lillx p£ll <LJaj 4ijXdS ijiSl oLJa-e J| Sjlfc £ llaj LflJLj l - nl.-^ lj Cil jjjjJI jda. 

,<jxlll J <j jg aJLI Jcljill Jdl jij 

JiiljJa I 1 ] ■ •■ «* liilxa^U pjj niil.ia.Vl 1 g 1 / 1 J pLjjjll Jiilj-2 iLajla La Ti a j 
cpL pLjaill jjjljji jjl LihAj La I3J ? Vjl jl (jj^aVl gut .^5j J pLjjjJI 
|UUU pLjjjJI jjjfji J S Uauljld jdVl jJjj i^lj^Vl ^jSj 4afljS olal j»j Vjl 

' J .^jjjljill illli £-o 4iiljla gjtii jj£ 4Jajl^dd tiilj^l 1 |jV jjjjlJa 

<jI^jJI J pLjjill (jjjljS ,jLjj|j . l^jwLil Jt i _ i«j i pa Jill Sjlll ^4 Lplj 
La Jl>jl Jjj fj Jaj .(joiljill ai* £-a JaljSj Lfalc. <2 jLui dilja>*l (\]Aj fJt J*J 
I J 4j£aj — llifj — 5 IjLiLI oLJjlLI J ^Lj <iLdl (jjjli iillli jK lj| 
<»■ • •■« Socli La jjc ja £-Aa j| i^jlja^U j^aj j <LaLw ol^ka V ja 
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j^ 1 * ** 1 5JLaJI illJj 4 1 ^a 11 oVLa. L....I Jjl j Jj l~*.. JjlS j»5j 

.<jvi jjaj jjJc. jLftjj ^ l LjLaj <s_i5-k oils jii ijj 

- t>J LSjj-as 'ji - jialii <Llj-all ^ tts-Si i/\ Jj^j |Jja-iLfl <j_aVl jSj I n{ nj 
.6juiU tjjSJI (j-i LujyajVI jJjxll o^Li ijjloj ^ IjA j^ixj La£ .OLo^Ull jjjiul 

oj '-‘J**■ ^LJj SjJD-^b ij A ^j j V jllj ^yJj oLfljlt n.11 kjLuilSkl j 

'-Ijij jij ^jla. I jk ft ^llaJI >_|1 in.-Jl ^ jljjj jS — lljij LoSj - SijLlLI ■-.! -jl«l I 

.ijLo Ioii olj ULukVI ciUjkll 


(JjjjLo in 4J)jJ_a ^ » J ■ 4_i]| jkilL 4Xijlall Cj I J_i a I»■ I’■»a 1^ p I \* I'.‘X 

£-° <J3^^ ij* *^jLijLJLI CiLa jU ni l jll ,jiaJI 1‘m jit < La^.'m I a i 8 Jj ‘ L »."yA LiL^ jlj 

4a....« 4If. <j| JjjJj tiiijaVl ■ 

^e.jj jja-li «ullj ,ja (j Aj . i' i t l Lf itj .Jj- a .j ■ nf I JjLjUI jjjLoII SjSi *dlj jjiy 
|kJ LjL-qjI jjjla <jC. clljj I ?J» i i J rJ I (jailjlll 4_tj_0ja_a Ja.lj <Luj£l| CiLajiad.1 
J '**»^ 1 JjjIjJUIj .(. L i 'i tt 'l I (juJaJI) I Jjj n “ill oLaiaX. ,j-o SI...I... 

LJ Jpl JaLuijll aJJ Juj jaj 4jalj jaj . LjLajI Juul (JjLujII 

<t jiaj V Laj ajLa-il ( j^a i (£jJI La lj j.i~>~ i ^jJI i n • —H a j-Aj . ^SljJI Jj-C. 

. Ljjja. (j^oSl La ^ja.1 SjL*j jl 

(g 1 9^11 iJikllj .CiLajldl f^ya ^ai/i Jjirt j 4jjlj .. >4 jS]j iLjla |j« jjjSII jjl 
Jf-Oi JU* >*j) JjLajlL JiLa.] J[j1 J* La L$_a.j3 ill 

Ijll JaLfi jjSa i<Lux 4lt 4 jI jjJJ LaLaj LjljjiT.f aj*j ^jjl <JajJI liij (■-■ ! -w'.ll 

<L-ulw aaljj JjV I wi-lxJ I I j-A JXJJ .jA.j LSjjia ^'i nSkll (ja < Li . L u a ‘Luatli XaJjH 

IS* (jl Ul9^l (T LLaJi Jla. Sja.ljSjc.LS jjSjj JI La <^1 Jxftll JjJj 

ijILlI 4 i / 1 ! ti l ^1 JiV ij 11 tlLS ^jl jj^II <_uj Lo£ LaLaSj .^luljS-a <1U. 


, Lg.'iSiLm j_a <Jajljla 
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4.l^» l^_a oilS jjj 4_uljll olajiaJLI jtf.J.t jj**-‘ c lUjXdtll Jjl IdJJ LlA Lftj 

IuIjLjJLa.L ^IjjJI (jic. ^jjJI 4 « J il ~ .ll JjjjljJ tj-a 4-C.J—a-3—o jji 

4_i^^1^au1I o Lo^LlI I ,*iLuu^f I j^JLj La^aj • L^xo IsjIiaJI IuLiasIj 

l*~^H« «■ ^1jit j|j j^ll liSljjj jjlaj dlljS ^ildxill 4 jjjII £-a ^j^LlIJ Ci^Ljaill ji 
jjjul^S j (j U~ IjSjhj .Uj _^aS|j jiSl 4 t j iUII (^jjlj-fl 4 i i ii~iSl I oLa j l r . a l l Lia_aJj 

. llSjl&A I fl «l«* j^"j~ jjll < jL’tVIj 4ia>jljjillj <LuLjjlll Jcljlll <4 juxUII 


jjjlj-4 ^Jxaj jjl Lo-S .JLsVl j>(j III II _^kVI 4-i.^jll 4-tj. t al l j^iLJI ^ fl. n illj 
^ - JM La jLuuu Uxilj Jjit I_a J «~I~I Lf ^- I fljit »a a^LaJLuiV J j ll in (jia. 4 «j iU II 
— J-.V, ■ ■■ ! jL, — ^ixa LjuiljjlS Ll 4j| 4a ji 4flaiaJ l^-i|_$ .4SUai J^ a a j.»x. j-& Lj 
£IjiVl ■ <j -» •■Lll !_il ViWL «l»‘» jJ Ijl <Jlall JLxui ^jicj .(jjjl jill &.I 4 J LSIjjJ ^Ic. 

dllj JSj . Lfua 4 l A lj 4 L 0 J>a Lj I ( 3 .All (jfi. 4-0 Lj 4al^l S~i ni l ^ 4i jl~x a l_>jj 
jaj <& 2I^I1 liLaj Jil^la jjC. L laJdfc Jaj doa> julj dll_^. JLJI 4 ■»j 1 Ut 
.di-laJI dll j _>ljxL ,j*l l^ikja gjllll jSLaa jjuljill <>a ja*JJ 

4ia Lcjj (^ill aljiJIj < JjJ i t ill £al_$ll fjiayax. jA (j ja ( j mi l jjjJ-A (juLuVlj 

Cj^ji V ...^J I—»Itill 4-a~ll,-w Jaaaj <JjVl mil l *if I n Lj .4j»lLi jjj ^L*Jj 

^jlull .,.H lu .^laaj ( ,’ia jt-S ,*t» j jj^iLa jj-a Lej «£aIj o-° L* a x ^ aVl ^oll ^^ia) 

,4jljai-l ,jjj 4.1,.«i V ^La^S £aljll i i»ta i_iii*ijl ^Jxll I j-A jjj^a I AJ*ir . 


olajlxtl Ifii 1 Aj JjVla (JjjjLaaxa JjaJbL^-ll ^Jl jIjXwlI I \J a j 111 Jjl jJjj I 


a ■ *ijj » 2^ 4-aJiLll I jul^jdl ^_j laJ I l« ■ ■■ ^ I a*ijj 4^kLaJLI 

jixu jij .4* JiUII Jxjl^a jja Laja, J&lj j S i t i a 4l»jJ llulji ^1*11 Ii^Sl^ll 
Jji (u"J‘ j|) LajL^y ta i,jjSll Jjj oL^LlII jJajal ^Lc 4a,ja dill* jlS 4il Llljja 

« ■ * 4ajJU L jA . ^i n SIl Llaa J.1 *» a 4Jxjja I SA Ijj-ajj La a SjLj^ll 4 ■> "i (jjSII 


S^ajJI *(] ■ ■■! 4 ....~.ll . 4a_^LaJJ 1*1 »fl ■ ■■ ■ “j ,_jj£ . .^jj ^ajll jk^ am 
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L»jJ £jLoj t <i_>*_aJl JjVl j vf fcjl J,] (jiaJI 

'i'lj-ftiVl iajjJJ I ^.i»a Jiii ,Jlij < Mil l SjljJh — jy-4jJ JiL Laj ^ Q ■ ■ ■ 

• l L a - j* iljlalll JpiL*J I ci I j ^ULaJI -U i A. ^_a LgJ 4it Vj 2 .*■ l j .?./■ j i.~ ^~ll 

■cAj-^lj (> Jfjf* <*UjVI J^jLji - ^UJI iijjJLI |x^«. L»l 

Wtiii 1 1nj jjlll Cijjlrtll JbjJtl cILiji JjI ^Jl I"t(j jj i^jjljJ] I **i jUi j . .«".j 

.jjSl Sj jX-kO SjJaij (^i iJjLJI £-a tliS-oj Loj> jjSL JjJoJI jllai ^ 

cLuiVl JS i-ij-a. Jj «llo JS JiJj j U ji7 i jjjliijlxjJll ( jj2c.jlll ^uLa j,| 

SjLj ^yiLilLj) SjjJ_aJI Cil—ojifcll tjju (Jjj £l J~~a lift J$_i ijjjSLII yi 
CjtljSJI ^ Sj ji . n <£. jA . yn ji Jlj ^ Ljlj$fa-a Jjjjj ( jjjSJI ^ 
lljjjiaj J-Aj l( jji L» LLu*£. >.? Sj^Lula. ^ J^i <dliS j_#VI ,jl£ Ijl 

V,£] I icjL^a 
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: j ni r jJllII J <aiJI ^^-3 is L a. L JI 

olj 5iluuVl JluuI Cy^J •‘ijualall j-o jjlaJjl Jjj^lo «!>*■ < *_ 1 ' 1 ^ ^ . A - n -i — 

.iitaJLI jjiljJil) U.w»j J}La» Jy® jl 

^U1 1 j . oLj,, U a V Jj i j oI I lift i^a ciLitj! *! ! » > — 

4 I*. ... Sll lia. jSo ,j USIjj] 4,j,Sn Jju I nj 8 I J I «81 i ■> i <-n}Lc ^,A'i .^jualjll 

.(V/^) oLUVI olj 

ol»jl»*‘il <LuiLujI ^jlfc J i j.ti~3 ^jJI ^lj j~m iVI yjLuVl lii ylc ^ikl Li|j — 

^jLoj g I*»»1 ^ljJLl.1 jjb La 1*>j«*» (jij jIjSVIj 

I 4 •...I ... I S.*.1 .j ■ all J^iiljJUl ,‘iLa ajlc.j .jJlaJl Jmi lj >J‘ <*» 8l 

a j lA J1L jjjkj V : 4 j tin‘il I <1^111 ^ dlj jl • Lajl. «i‘i“ | l jlj 

. ij£j I j£ iiiJa -1 ,jl (jSLtij d iji 4 JI n 1 11 

^1 Jj—ajJJ “ (jiiil £$in " ■ ■>' Oi-JI ^ ” 

6 LVI Jlj J* JjjLJI u^b ■ bfWI 5-Lxa^JI 

Advaita Vadanta. ^jaifll <SjSUI <>a^u J L I 

|» » i*> ^ yjjw Vjl i **■» *11 j«i)all i_ijl< n V Li-ttl J *> * i » U Liajlj ^ »j — 

jjt Lnj jLm jJi La g*ajll I JJS ^a l->~i■ m ju < LijL-ajI 
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4_iL> 


* 

<j-a Ljb < oL-aj l » a jjc SjLiX. ^ c^-Ju Jlfk jjl «_ 1 1 ~‘\ ll Ijjb Ij— I A.' 

I d Kfl ( <_i_ajjaSJI 1_| JI uljjJ I t lj| -^<~ I 'i I i_uIjili pi i^iollijj SLuJI jj Jaj 

4 j| Lulj xSJj .CiLaj It I I {ja Bits CiijAat. LtjLuCI ,j-a i |j " fl a I "»• . ..j. 
J L—a V I ,") ajLii jk<ilxa J-si j I llajL < £_S Ijl1 j-ualic. j^l ^ic I**" .A. a X -v *. 
oi^aa yjSl I) < txa_j a^t l Cilj J it ill ^]| olj itil l ^y> <-aj^ini J 5~ > i Jjlj < Ci Lajixl I {jL. 
L&.LUI ciLa.,>=J.I ji ?5 j5-a Juu 5 jjj_o 1]I oljjailij (quantum bits or qubits 

.<jjl ^ ‘ tir , Lbji&ja. < ^il a j j U i LuLuLii 

LU.yi ^£11 4jjJoi LiJ jTi ? 4j_a_ja5jl Ciljj.AH a j-fi ^iG ^jal jj-a (JjSJj 
a jjl jjl £jki L$jl La t-. l-.AlL ^Jb Cun jl LU.VI jjl Lf le. Jlj -...il i j_A 

• (u^-® u-® ci I,joilll 

t , 

jja ■ j I CiL j ll I L . CiLajl*_a ^ ^3.jij a a ■ ■..« ClLajla A ^y, Lafl 

L-Ijj ,‘i jjls ^jc. jimaJI Jl>JI JJj ( jic 5 jL.^U llu i.ii i j-2j (a jl jajc. L)-a) £ Ijfl 
(^jll ^jjL^jiUI (Ji.iliii*ll jja aijill < al~>lI aj-b jmS ciLjlxIl jl >'■ . jj ili 
^uill Ijjbj . j^ljll ^j-il LuiLul ji^l jplt ^JJ a_is jrllaG L Lulj (Gil 

jf®J La ylt , jkill <Ljlail l ia j fl ja jjA.VI JUI ^ (^jJlj CiLajInII £-o}La j* 
4^a.j J-=k .jj jl j5~ ■ ■ i a a /.jj — 55UJI jl ajlll Jia — j^Lj «jj ° - ^I jjc. CjL jlalI 
j^JI jtaillj .(juAtl Ijjb ^ ajjii-a ClLjixU jjl a gjj *>|lj . LijJai 

■ 6 Jjtaj J j M i. tt . ~ i (jy 11 .a Lu. a jyi Lyj I Jjic ' aj «*■!! ^J| I'. ij a i «CiLoj)la a ajll if L 
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IjLii I «_ua. Lia. L£La*J — <1/ " < i 1 "I L I f i( [jni h i IlfcJ Jj (jLftLajVI 
j^iLS ~ fJL*JI jj' "'^ Jb^ 1 ff*“ILi « l ^ii£La_# ^Lta.U ^J) 

^ Lulj Sjljlil C.L>L*1I J£ gj»JJ3 - ^lill 
I'.jU'. 2 q -.j V. r,<- Jjj ^IHI j.-Ilj « I j" e- lj'<n CiAa^l ,jjJI Jx.l^jSlI ,ja •Lc.j .a^u, 

.4_ii ..I..»VI atljSJI ftia Jili. {y* 

ojljjl LJ£ « Lulj SJjlLI oLs^jkll J£ JxLlA ^ IjlliS cijlj LJ£ <GI ^^laJI l>J 
j£Jj .jlu ^JC. >* Lac. (j£-a* La - Lxilja lHijXj Ja*«J ^ 

w-Luaj ^ ‘ijai Ji Jia> Lj^jiaj , LxSlj < Ui u . ua Sjti o>Ay '^laH 

■ •I-.H ,(j*2lj ^ SjJolla aCclS 4J o>^JI alj-^ ^J] 1-i VLa . j 

< 5 ill la i (jiik ^wjj . Ill J$^»-a Jf8 i LxSlj (Tjla. yA L jlS LaAjSy <Lf allaJI 

-<i jx2 i 

y) IjLa .Jyj > 11 ^ylj <»Jlj i> X*J*I jji La ^J] jli-lll JjLa^ Lc.J .. o^Jj 
JjVl j^-JI ^ - La < _» »_ | SL - ‘t 5 ^! ,^J LSjJai j* 1 ‘cr^ 1 f^-^ 1 

ala ji 5-JLftjJI yx.JJ Laa ,_>ual S jyS-M L$J Ljj^J ^1 CiLa j l a a lJ La-aJJ O-aLaJI 
wiLiSLaaL J .<lJI J-mcj tfill tsull ljj> lixilj jyL»3 'J.a ^liall o£u> <J>L*il 
. I j nr.-Uj jjjSlI Ujyia ^1 CiLayMI Je. 6>ii <-ia£ J«ai1 5j>-aaa jafii laa^lj 
I aI‘. . ■ ■.* <1 jJi <_4jjJ.I Jja 4_aJai JS >a l* > .a La JS[i < Ll*jlj ^C. 6j>u vJlj JJJJJ 
<SLa»J j^loall ; k^ua$ll (jlS Llj .J-3kVI Jji CrU ^ ^aJI jai* c^» 

SjLcV Ci l ' f I (~j ^ ■ I1 jj K a i^SJI liulixa jl CiLjLuaJLsVI < < It lI ClLajL jj al l 

Loilo ^Loll ijlc. JUaJU JjVl 0*J I Va . u .fla 

. JjVl ( jic (jjlaJI ^m il JaT i X i 

S lillj Lj^Sj JaaualL ^jal «VjI t*i a I a | ]\> » j jil’i ll (jLS Ijj ... 

— La a . a t c Lu IJ 4 ij i ^j* n ■ ■■ 11 Jja • 4 > I n Lfi 4 j Ia| La 4j I 
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l >0 oLojWI (j-LoVl JSLalil jJaaJL L»j .<la£j Lu I 41... t. ^ > 

.. V iulj Jib Ufej^^lilljJljVl uL«^l v4^(*k5J*-»illl) 
Jjil vtlij <XuiaJI CjyljS J - o»*i I n't jXJ < til I IjjjjljS jJjl oLjLlLI gxji 

• l J^ fMj <5*ukll Cjuljil duaaj 4liA iic. U4.Au ^1 .oL^MI ,> Jujil 

U*j 1 (J^e. ^1 xjiii jlj . jjSil jx^ij ULtj Ca^-JI oL^uLLj jl 

“ O)^ <ji <> oP 3 *-* &J aj^J jx^i ,jJc jii ji «tu_2lj ^ 

UJ&I ij* 0L05M.I jljio jjl oJjLill Ljjjjxjj < Lie. ^lILuu Kjl... — L» iajJ 
't 21 ^ 1 iJi ^.4“ <f?>j 4« IS j 11 1^ 1 ^ 1 j4— 11 O' ^ LL ... • jjuljj ^ 

Ja : SjLajj S Sjjxs. oUjia-x jkj* lii*i <> Ji j %:1 tii, 

<> oj ■ =■ <> 6=^ is jH a^ 1 ix 3 jfr ui “ JiU - Lll^j 

SjjasJI oU>JxII ^0 ULijJj ^pll oLjJail J*aa ,ji Ijjb jLi, 

.^ISJIa^Ull 

«Ljjlj j .^'1 jlfcxJ jXjALill Jt n J5 ju V .*•■! .t_-xSl I vjxl_jlll lift Jlx Jjl 

4ij i tu -x , JjVl |> j in-tl jj>U i)C- I j Ul 5 il l — JILL — ^S-bj Sjjx-aJI ■-■! -'jl* U a 
y *?**•>■ *-*“J ^ ^ (<jAaaJlj A “i ll tfi) a - /»« l ilj JiLax <> - J^oLl 
UJ^* 0^*i * JLx 4 jI yJt .< j .. .I M.V l 5jL4jJaII ^uljj Jilj SjjJ-a. c.Loji*_» 

jJAj Jaj ? jpJ Uli jj tJJj <-iiUu a>Sll (SjJ*, 1 oLyJ*-# <J dll* 

S(jj L^li Lulj 

^ 6 JL>rJ J ' ulJ^^ (jA 4 -xiI j it. » ll ,j| ^Jl lift Lljjii 

IjS jl LxS jsjj j-»VU . ^2I>1) ^jl jll cjLxcljj Jb LSjx. ^ jxill K..K.. 

Liljl 16, jjVl^ljly , LjiLexajlii^Jai 
4? J-A-jJj • LU>i»- *l>i L(l» Cjjxii JS ux >n Lai Ljj-a-jj (^jJI >a La_oLiJJ Jllft J,lj 
4i5lj SliLa-j» ^ Laxi iuix .The matrix ^Ln.nll j*JI ^1 SjSljll 
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^1 A ■ t 51 ^ 1 ^ C^ *j‘ ^ 

- joi-Vl Jdl ^ &V Jljj . u o- L*i < t 51 ^ 

OuSljJI 4+Zio'' 

. Lu^auA <J StSlaui jy-oUJJU 4J*L» (jJe. LJLj. - - <—k 

oLiL>ill jl :JLS ^jll 'A^ a«“" ^ JJ Ai U > iil S > UI 6ift 

, oLbjW-I Lp! a‘ AiLS L>^ iSjLi-aj < «_i5 AI Ai u“ i *' aj 

Olj ^4 tiljll lj| (ftp *i 'jL* •• oLiL^-ill J\ oL^lIj 

^ _,_»! - vJljA^ 1 f^i ~ *^1 (t 51 -^* CJ 1 -^ (0^ ^ <> (“ *>j) 6l ^ Laj * 

lia t^ill jkill t-“ - dji L£-« L#j < iiJI <! 4 >»-o LUtlkl^L 

jjS-* 1 tA <Gj, ^j u 5 ^? ” djJlj k-^J •> L» dl >ft - yli^JI 

,«•- (£3 LLJ JIj-A ... 4- q ^ o 


3A JjLa. jjiLS ,>a Lflj <Jj-o 1 jl O**^ JL?“* O* I- 8 ^ l-AiS 

Jy, <_J*I oLalt i_Ji (jj < lixilj £jLa. J-=->J o'l O 1 -*" 3* kj* 1 j! «*<-». 1 > m 

lolj&laJI (> <bU- oVLaSl «%a JiU. o- J* 3^“ tr“ 

. I j ’.... alj ~.j ol^MI b -^ gJdj -ciLeji*!! oljiii A^t . t i l l 6ia bIIj oljJj 


, e IAJI ,> oU^ixL 1 jjj ^ • t 51 ^ 11 ^ <V> *> 
oLjk.) ^ duJJl c-yb 2 ul -eb 11 k^i ^ iJaL: ^ ^ ^ 

.^51^11 A Li^ljj ultSj .fjcj plA lA 3 ^ J4* k+jL* La * 1 *(kS»L*A“ k> 


Xo . . jlo - <Gl jOxi (') ^ jLL yjt^ (^Ljjlj j»2ja>V (Ab 

; 5 jJLill «^-yll ftjjs ^Jl ^ jJAaju i j 3 — Ci l*v 


. wLaSllj 5 jjLUI ULjJI j-« "j-ujV tiii yLaS >a : g u ^ r . ^jU. Tae Te ching (\) 

^ ^jTtU) <liaJt Ijliil ^jtaSlu Z Jk—^Q SjXL^S AS 
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.5 JlaJI jUallj Cm-J l+tf. jU^VI ,^1 jUall ul 
>( ^jjVI jJUJI p-mVb J ^. I U ^jJI {-urf I o| 

.jjAjVlj <l)l jnml l <LI.1J jA iUI jjl 

.PjjJu t_iVi S_>Jixll jkl jA oj 

Cllj>«tl iitl ...tni^Ti J j Ur. J jji J>^ L*- 1 ^ 

.j^oVl <i AuoJS ji «j-il 

... ^iji; tf ,oil * (—VI uifiil o'* t^ 1 ^ <> ua^ 1 

,- t l a IU JjlaL CiLailo 

.oLaxil J£ Jl M* 11 l^! 
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JjVi O^Loill - 

<» ■ ! t l al I 4 1%. n ) LflLjj jjJft j jha l -wi .J ij^juujV £. I jllL*JI Jlj La — 

jjj (jj-ifI jt okLi^.-kVI ,jAxj <JLaJLI aoA *..(mv ^Lt £To (VA"\ joxll 

ijaSj o2 JaiII JjJj jLi) CiImI i/i*vVI 404 Jo* jOtil ^C.jj .cLclLJI 

; <JSLii ^Jc. ^TmiVLfl Jliil J ■* ■■■ jJu ,<xLudtl * 1 i ^Jc IjLoitl 4 ituy> *•>■ 
ciil Jo : <JsL-u-ij jl ^ajjU H Jj-s jjLi. jllS jjjj Jo jl $ <]VL j*$j Jo 
■dlol jj3j JjuJL uJij >cil»Lbaa>yi l$J UaS ii aJiA.~i oLUl 11jj3j aS 1 jjoLo 

Vintage ^Tu.a ) 4 i q jL » . ~ II jjLmll j»/i -> jl < ala jit a IL£ . I 41 

• jIjijJI jA-JUajVI •_1 LH^JI ya o-aI_j ^la 1 Slj ->ll jt ?jl<-v (mv Classics 

k-i i. uTvt >■ LJjLj upi <j**$ j \ J Sjlll t ni^ JuaJUuuU alK 4-JdJ j 

<SLaJI ^jc. oljbtluil Jjutjjjr ^“^Jo j2j .J<Aa( Ljjla 1^ ^^ 

<^ol |_j -4 j ' l. jat L^ alt jl jjVI <UljJ jla JLa. JS ^Jt. LooJlaI ^^jJI oLjLJJ Sj^jj-o 

, lj • e Ijj jj SVI 

jjS| ja OaJj .(\^A1 — 9jy a jaLLj ) jjSlLI JL-olVI jj jjSJI ) aljJ .j $ 

.<uUlU ^Ltj ^ *1 > ujluil 4 j ft a jJ I jialJI d j j ( jioLll <*■■■• .* ■ "*^11 

^ j£a j* Jjl jLS jjj jljlji ^allj^JI t_)£uLaJI ^Jlt jLa <Lf -aJc joi 

,_yi cUkll Sbl l jJi 4 _uA LijJI 4 j^aj oils j 5 j < j^Lot CjLo^Lu> giloa <11 lj lc. 
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I Lo JiUaVI ^yJc. jJ <Ul iiaJI *j*Jj .4jjlall w^aJI U^| Ciljiill «J*J 

j^Ljj L I ■■■‘>1 1 lia jIjd 5juL 5 . Jljl o»j aJLm l ^jll ^1 ,>> 


(Mlt 


j l ~ ^ a JJj (Y.. A ( Jjj <Lt-J ,-v jlj — (^jLuiil j *u i < y. iji JJj) jjJ ~ ck-“L> o“ 

Y • • \ i Y • • l ij±i i^oja ijAj <6Jaall <iLail i jjoll (^jL^^JIj (£jLi* 1I itiljjll ^J] 

s>. jjJt <-jjS .(\SVY jijj) .oljLilj icilojlxji) ■••£ ** 

JA« ' >J]j ■ ■ IU'w j .CiLojlxIl 5j_^lajJ ‘t—aJ| I ]n-j-<a»lI J(j IH_I J‘ A al 

| ^ Ir 6 Jjiu .‘l» -A ,tj ^1 p .. ..I ...VI JaAf) — o U j^ a L^I (jc 4 _n II I m V I >—S_;LaJ.I 
. ■ I'Kt l I j -■ jL I ^11 oUjLJ.1 4jjiaj J -A-.lv jjj Ijj/If. V_|J ft't il L lij * m CuS I j] 

A — L g»lJj ia-oLk jlj : oVLua^U 4 jj-oL_) 1I 4j^Ljll : jiL$ .j ij^iLi. I.d — 

Jjjiau Ji\ iiLaVL ( _ f L-aVl ^jiLi ilikj ^y> kjtjSJI .ClU>kll 4j^Jaj 

, 4Jfc 

5 i .j ^<11 j ... i*m II > |j« > ,- r l a I a“ -v I ^I5j ; ciLo$l*-ll 4jjJaj jijjlj : tgj j * * *- * «*J-1 
^i jU'i .t. ,-.l al-%. ^ya 4 till 1 5 tw (jLS ^ ^ ®) — YAY { j& — \A JJ-*JI — 

J ■ . - a JajJI JLa. (jJc. .j^Liii tj* dljjjl i4^-mljJI CiLojJ*il 

.jLSjVl Siilaj “ ii^iajll ( _ f J| CijLa ^^lll 4 J m l mV l jlSiVl jtJjLj ( J|~|J a *1 m.n 

dj jU'.l X J < .1 1 jk.LVI — kjuj-u J .jT ^JSj Ltt Lfc$i i-j li « Jjjjj «J I n~i - A n 

\\W\ — V ,j^a — \A JJjlII — ClLajXxll CiVjla -6 IEEE CiLoji*-U 
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:&\J\ 

1 6 * n — Lulj oViU < _^jljJI jJljjll 4jjlaj : jjLojjj L ‘i»i ,£ 

l .‘J*i^ t-ilxa ^jl sxt .(NMy — (jjjjJI < « 'l l-a. 4-C.Lia Lt.i- m j-o jlj) o^j-u . J jJjl 
<G La La-la | jjLaj^j JjjJ iCil J n*» LJIj < Cjuaj.n < \ll eLj-i^llj . il . ^ ~ aVI |ji|j 

^ U Vl j j i n 5 il l V 1 ^ H Ijjt ^ i Aj »jj *■!1 <aa.jlja.JI 1. 1 .X al l ^J| i V.■ 

• ^L.. » J .,VI jjt jKiV 

• ija-iLijII <ulixJI fjjJ jj jiltft lI e IjiU v_»LiSJI Jjjjj jjLoJjj JLaC.1 
— ^ <j ■ "I ^ Ll q Lew 4 f I tU 3 ..j| J ?Sl_taJI Lo : j-.*■ .j < ; .^. ,] — 

cj Lit I j-il Ij ci 1 1j n i A * 11 jjJc. 1^. .oLaLj^ill I ■»»-- ■. , jl...V l j. .t.j . , l~< 

jKaVl fj U* ***? 4-uaajJjJI cJlj L»j 

. j±i*a j~i n 4ji 

SloaJI ^1 V L5SII lib ^.(W\ ^ >c - 

5jjoaj ^uAaII (jialli .Jj^u^La (jUaoji jl jLAii (ciljlljj) jjai <Lj£x LbjLucL 

• tr® Ji$^ SjSU. . jl^.1 v_i>L“ta 


! (JmaIaJI (Jiuaftii 


o"U>*l -i^LL: : (\ W\ - ^Jl jjju : J^lj .<_, 

c -S-‘-“ Vi ^* in L»J JjL jl j^JI Ja._>U Jjjujj L Ji-ulj i^li4<SU f£j 1a 

Ij) P l. AIn 11 jLuL ^Jxu Lufl iJjuiIj OLi^n * ifl ff .» ,^xjjjI »- Sj UA I 

.<jjl^Jl I^aLujJI ^lill ^LSIL 
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I 'i a .(NAVA — jjj i <,.<1 <L*_#L. itLJa < ?. i j -a) : JjliJI : jjSjl •>-» - 

^1511 jjltill <Jt ^jll (ji l -^ yLill 

■ I tf » « ,ji2ljlll Jfi. I J J « J J . j_jiajJI t IjJ ? ' '■ j’J I iSjJkil Sj-Sll j-oVl ^5lj ,ji >A 
-( jiljjill (el U...j <Ull jJaill jSLaj L SLaJI •—' ^ 'J L* ,>* 

,ja jjjUJ (^jLx) Jlk Sj£i £jJaJ Sjj fr -i t .- a <ijLa_a .jAVl >6 ^jLSJIj 

j^jj-aJJ «j gall <jW I ftj-A J 5 " a~> i^LlS ^ JiStil Laij ‘O^Jj 

<U| jjJjlj " JjLilij <Gc. JL5 ^jll wjIjSII <i] JS Jila. uiij <5^11 oL jUn ll 

d ..« .t. jjSVlj |jiUoVI 4a.j vjjS j>Jc. ■_jt£ Je^il 

— y\i <u tUo) (^allolll : J o «N M ill j»-*j : •* * 

(Jj j‘"< l * ji jULuai) 4iAil.nl LLlaj i_jLuSJI lift (\ AAA 

,-.i .i — n ^Jc. i^j L-u K« i ij 

.CiLajixLI <Ujlall LSij L y£.jll oVjLaJ.1 J <A fll -i=kl JjVI Jia. ^J^- 8 *illj IjCJ 
. Ljuajsj jyua .£ ^51^11 CdLjajj oljJ-L^xi £. \ . sC > LiUjl jli jj.xlljl.jjil LiJoj 

...jLajjj (jjU~.ll 'ji SjikVI l.»,«,,.■«*|| SjJj*oj 1 *1 M i g* i*l fjxijA £-SljJI ^ 

JjlLi jAVI j-6 jjJVI v_muL=JI ,j1 4_SjLa. ^j-lj j. A i. i i. J J a» ~U.it I f—&J (jljiej • 

uic. ■_■ ■ ■ .. Ij-vll ^ jSii liili J]j I^ln »'u..l LjJLo ^,HAI Ji Ijl U-4j i!h> 

jJH i_w.LaJI “daxj La JSi JU. 5 j 1 (J lt ..jJ] Ciljia-oj C.UL JjA_* 

v_m^LJI Ji.lj jlio ,j) Ijb Oaejj Vj . Lfa-aJj jU-VI jLi*-oVl Ui.A <JoL«uj 

d Iij A U |> gll JAM . I * * r q q ( til d i*... d I j a Jj re-O <j| .^cljd ^jl OI J I * jl CjUld 

. . iTsl l 4 jcJj La I jji 1 1* ■'« ■ La |J^ jJ& . I unti l (ja 
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• qm jLuJI 

ol—a^Jilll - d-iiall - CiLj^kil Sj-fjjl x>x-a JjjG : ^1. < £.j — 

J*-?-® tf* dj^tui J)j J L~i Jbi *j-* : (\^<A) ^\"\ ^ja X 0 JJjJI - 5 . ...j , al'.ll 

llaaJI ^.»-v ■/»! ^Jj ^liax V 4i| .LojLuaJI ilxxll t^. p^Lo JLajj .5jxlill 
. (jJU (v‘ "*9 4ilaJI 6X6 ^ ^JEJLI 5SUUI ^1 

er® VJ>“ ^UiaiLo : i^Lill qIj.i^Lj : ,_,),] - 

Jl H " ? ^ Jf—i <-*JL <-*J (ji yjji# -t^xl a> j a dial_>il ^jl^s 

■ IgXa JxLUl jit n~i ,,.il I 

n CuS Ijl : (\^^T iJ uLii^I d_xxLx <X *Lp^ * 1 ■•^1 1 *11 ; i\ j *•*.,... — 

‘SlaaJI Ju2 j jlc. s UjJJ <LxJI Xmo djjxaJI .-.L UXl l ^La jj i ^lijlflll d'l aIj! I ?ftl_ 

jLddj eLskVl fJfc jj d-<L*JVI dj_>ki XJJ till jVxujj ^jll i_jLj^ll 1x6 6s I_>jL xLmOj I « 

• <xo^aC, jjSl 




jlSil jjiiljj iLuai jfc . Aj ( Y • • A — (jjljj JjJ ) SlxaJI jklt : xjjijLa .o — 
<X_jxLa d_*Lfc L I. A 8 JjlxLy <L_&a. <LAjjJaj jj_a_a d ~ » j< . ■ I~ < \l lj d . ...I ... Vl ^". .1, .* 


■ j Lala l jj> 


Jjlj cilSL_*iJI |«ixj Sj j i . n : Nexus ,jmj ...fL/ ^LLSjj .p. * 
dx. ta . 1sMU L . A L^II . h^ LJ dL j . 'a d_>L£ll I (Y.. Y .j .jj ^^AjVl 

c tf“ Ijr® .j s s A ^II dJfMMj JujaU 6X6j JLISjjj .^LoxaVI jJc 

jjxaJI o Ki . t ill ^Jc : ( _ y -suLIjL .J . I wLj^j > : 1 _ i . r> jl jl .tl ■ i~ 

tjdal^-aJI 4_xuljJ j-JIj . m i d->^-i-o ^,-oJc disa.li (X. .X - 

♦ 4-a-oj^qjJ ( CitShJjJttil j^L>ll 
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i_>Ll£ lia La .(X• • V — j -j) b&jjjLa-aj ; u “* t .^> - . L ~ *'“' • 1 •£ * 

SjiLa. jjLaJI < j-~l * * -j . 4-l^j-xll 4-jC.I fti% VI CiLcljjll v 6i^~>j 

S-v ..v.N 1. 1 \ ...I ^Jl 4iLuoVU .olnhJIj oLuUkjV I jljj] jli A iaVI ^ 

I 0 dj J~ J>>-e 4>o VjJ J£JJ jJotl 4 ,, * .8 1 ft y>-o oULxjI Jjjau 4.. j8_»^ O-C- 

JLaj V - dllj fX.j ~ jAj . JjILli i Jftj 03 ^<e i> OX S >?^* Sj ^j >““* 

.oLa^lxll jJj 

(X • • 0 — ,m £qi < *w i t i «jljL# jlj) ( ^^ > u l ^^ jJL*JIJ jjl—ft J^>-8 -J -O 

■ 4 iAji.ii JL-qjVI Jjojj fJLc ,ji 4 ji«_i LL ,jil ■< *> (jj> ^ m l 

J-&.VL Ljxa.1 q-L qj>a Lx. ■ lij| d ft >»->- Ui I Alii j J I t i j jl^ixll I iu m.JIj 

•LLujJI CiVLaj^l Jjt 5 ■■>--- Jti 4-1*4 1 .<LILc 6 jjjJJ j it i Vi" La Jjlcj^u Ciij^xJI tj^ jlj 
. iTjlftjlxil 4j^iai JLoxLujI J] jjiaj (jt ,*i4 J LojIj i^Jlxtl jjx 

u^*^ j (Tj>^) (4iuJiilj oLuLj^O •J * 

. I fl" *iXt. . 4 l<l I da . ..Ittll .~.t.Vi ■ a ^£1 ! *‘«IXia 4 i i i»LuuVI pl jAiXaH jL ft ft 

. lix. Jjji Jat J4i Lbjljj Jya ixlj 4 jj£ 

d - ta j. . .I^H - .A. (X • * *\ — JjjjjLo jLui d■ «L») ^yi j a i L’J I : gj K . i_j ♦ 
j,~_- -J MI ^ya entanglement oKil .ti~ll je. JLx^Vl £>j-a/l je. 4jLxU ^fill 4. 1$ ■ ■■ 

, d il»»l|j d .jU'.l| 

.f£JI ■‘•■j 4 ujL*uSL ij-jju^Jll J£J iiwj 4jcI_>S lj 

jLujjVI ^jLu ■•l~< (X • • • <4 _XjIj]I Oukll| 6 j ftttil I <_>ld£k : ^lj in • l _yJ • 

• ftjdda ftjdd£ ^jLftj l^-lft ^<UdJ jc-JjLlll jo£ Clijilill <i.U 5j4-» ‘ "J 

. d . «^tl pljtitill dlfl CiljiioLml JjJ,ld iJJjll »ii j jj 
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jlj — (jj jjJl) ^Sljll JLj- i % : uilyj . J * 

eLjjiJI ; Sa n e.| <(jujI jxfc jJljil ^jJ laJ I I *"^ el <jUlU j <~ < jpl-3. 

.<L,LiI| CjLL-iaJI Je. gjjjjj <JJJ4 JfiLj ^.la. ‘^Vl joajl LajJjjjj 

.(uvr — >i 4 juL» jljj 41 uMiH <dLJL K«‘.K«" j■■ .-a" : ■■.< ) «q I v i 

JhLj ,jjLj i&jSkiJ 4jl m'llL j j^Jf KnKin ^!<■ .-■! «jl« »ll jjiLi 3 j j U~,l JjiiU~ 

CiVjLx-o (juLSjj . J--aljjl l jjj Jajjj I oVjUJLI £filjll ^ .-.I ...I .flll 

l>> i A t jjSLU 5JL^VI 31LJI ^ *»■. ,*i» jLu a« J l .. I ■ SI i l .~t 1 .-.I.11 
•jaMl 5K^ jJS La$J Lj .<LcoLajialll (jjU 5SuLiuJLI CiVUJI (>» 

JSLiiu (j>SLH oij^LaJI txa .cuj-ti] 6.vi Jjljjc La 

. i_ilj£]l (j-o <_>L jLl l^-ojal ^lll j.LJI 

,-.l~l .-.It jiSJI Kj iKj n ,<_uLj j alt cLu^ll : ( _pjj_u j . »*« Jj ,j ^ 
5Sjjioj 4-sjjJa 3oa.lj Lim (X.. £ — Xo"\ (_^o —£T\ xuJI nature - <u uUI 3 I-. ^ 
liiLajV JL-a ,jVI Jj-ij LajJjjJI ^ ft j/iXl l CiIjjjIjJ 5-latSJI LjlSj^II Sj^aVI JjC. 

■jtLuw ^kLi 


:>iLJl J-aill 


jl^dl iiILa (jl jutlu itu)> ui^ • ^ X • • o juSkuji jlj| jLfll : j^uLIj .«_> 

■ Lii&l iuiJIj 4fli >lfl jl H mUll 4ii >Jall J*" i<jjjall 3j l ■ A-y 1 1 ^ ttil 

4j4jVI iiaJI j-a j-jLij : 5j_5ll j^lj-Sj (jilj-iillj ^ h.t . “i ll : .p. * 

<tiljaJi t fl l -v 4lo(£kll 4l r»j mil l jl&Vl J2i ^ jjjjui £jjj ( _A .j) 

• LsIjSj IjJk iS ^o JJ . jjiAN ,_>Ll l^il i JLa. <2jJtu» 4jLjix> 
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<io£laII jjSl jjjj : (X • • X — ^aafijj) n“ ‘VI j ciliixxJI : jjjj •<J * 

. Ifl*<r. jtiljjj ,<ij*ll tlaixll L^j jjjJI 4Ajjia]l jxuxjj jj it Ldxll LjS 

jjJj o^Li-o ,(X • • V — alii iV»Luu J m | oVLill jj* <t jn -%n : (jxuLLj .£ * 

JjlXj 4-LtaJI 5JLuj oLajiill 5-ij-laj jjJalo jj^ Luljui-xll JJ jialll 
V aat - S jt-. ...I I j oLajLJ.1) JljiluiVI JVjlttiVI J <LaJ2j . j 

.(NVU - \ 

j .t Qj j \A) JjJaJI jJUl <ia».a Jt LL 0 • hj jj JLaL^VI : JIjJjJ •'—s * 
j^lull <Lulj'"«H JaLio 4 inl-vll (jt Jll-o Jirtli Jixll lift JJ O it a (X • • *\ 

.JISII dla Jt 4jiu «_iUI lift i_y“ 

:ju& <J«asdl 

. (oLjlxll J <tLaxjj Jt hj« 1I JLx*) oLx t Liax J (ju aj/ut ijl * 

L» Sale.) '«~•» 1 1 i jtVI Lfj ^L2 Ljliil •Ljjja ci U mvi * JL2-» 

,(<(JS Jj, Jt <Jj-oLj olJLt £»jlj pjatli (jjjjjj (jujlxj oi' ijl U>2 j 

L^cj-ueuj <( jj£ll ->1 <Gljjaij 1 1jj <ixll LflSj jj^ljxxu alL Jt 
I * t.?. t .. ^ill (tL-iiiVl Ju^l Lgju Jlail al&itjU Ljj) J^jII oLx a at LjjjS 
jiVI jl jSaHl j .ijuSli |kLijVl ^j5_i i_ij£k (£jj jjl > ^i i t i l l jjjj Lxoj .(jj£JI J^la 
.(jjolll jjc jjxJ \.<_u£a jjl ftjjaitu (j£j fU (j-oj ijAMall fjfto f-g->al 

(X • • X — ,ji*S jj 4_i_oj—aill <_uaLaJ! JJ J j .ui Sjla : (jjJj-o—uj .(J ♦ 

.Lx LullJ LujjUVI Ij±i La^lxl I j jjflluku^aa (ajax) (jt JpLij -Ux (jaljxluil 

■ . 1*^1 1 jjiiljj (X• • N — an* •■■^ | <UusLx (jajll LjL^j: >»» >L .jr * 

* 4 1 1 fll | ^ _% A 
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j-jtC (jdijJLa .ilj-^Vl ,J4J Jajljjll (j^SLj JS jj jLa 

£-» is J * u> -*i3 3&i 1 g*f .<-ui-uJI oU>L*JI Sj^lc. V 0*1 —ijuu 

f L -. I .VI jjU <1 x 1. 1 jii I I cili>L»JI jljJLa /. ■i'KH Ijji f\jL> 

iYV jaiJI <D JKjjxi) j>*J3 J ■J'L* .Jj . j J j _ >j « ti ixj jj-lc n . .I'^Mj 

.(WAX - YAAo ^ 

: J* ^UII J*oiJl 

lift ^ j <>n ( N^O — jr O—oUa. 4 1 1 Un) .-■!/. IUII <JVI : j jjj i , j — 

Lac ^JtJI <Sjji L# ,_ju£c. ^ln ujJI ^ -ki t, it I i_Sjduaull ^.I i_»l3SJI 

f 

(JL Ijl iAaj 4jUil Ijni.iJtA ^Jtui^ll j^uajJl 41^. i... a »‘ a j• 4i'»i 

Lk»l ^Lo I ftj jUl ^liftJU JjLS .4-i^jy I C>ljil ^j^ll I jljuiVI 6 4-i I cl 

. 4 ia Ul 1 <i y^i IJ 

4 j J I . I . i la-ij Sj-C.L-5 : ^Jail^lll tiilj-^Vl ,j-aljj : gjj-a. £ .J - 

. 1 j j~ia~ij ^1 .®.l i-kVl jji (jiiljj jjl 51 till 6 jjS JjLa^ (N ^VY — J^j jj l -v .*Cj 
,d «‘*.“"H • 4 -xa-L*JI AJC.U1I e, JJ *-® (_jJ| i_iA jj ^fiLkAj IJxa iila (jt 4 * Lil ■*•• t-v~j 

fAjj® 1 (j^) oLtoj-aill JL?-a ^ e LaLfc £-j>x {y> (_>A*J 

If J ^ a fJ L>®J *<*J>«£1I eLjj^ill ^ fl.i ^ i Tso J-aJ j-Aj .JjL giLajilji 
Ub ytcJt (jAj 4 »i <tll cLj^oJI Ljjaa IjjJ ■ ■*^ a fl 1.^.11 j| da .it * < 1 fluj jti 

.Sjjstill SjSJI Cilj 5xalaJlj icLullI <ijiall ju 4ij^Jo jiutii ■ ».Y ^gfi jl 

jnnl . 6 j fl 1 1 1 & j-A CvLak jjil |jda .<k^Vl ixuUaiil ; j-Aji . I iiduJltjl . I — 

jjV 5j1IjAJI Ha jUJjtl JjLak. (Y.. \ - VoV ^ - \N ao*JI - oLiUjAill 
<1*11 OH jl u**;* La >*J '^ill oLiL^jj u* ^ml Mii L^j jl jill (jjj 
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4 .■ A j r jl « ...VI SjfaJ L j-S CjI jiilU 4 yjl'i£j .Sjjjj-alL 4 ~ j'n JjLlLIj 

ftjjb jlklll 4^_aj jii Ijj .pi n j < ii ■% II jl^i* J>a.j Lffi.La.jj Lfi mu Vj LxijL^; 

,<_.Li£JI jj J 1-wVI ,_ILJI 4 . Ala*. ...1 , 

(V. .A jjljoi XT — jajlj ojjjjju) $ iJ Ji _ja£ eljA ^JaljJI Jjk : Jlj.ui .i_i — 

.1.^ I (j'l/ija 1(1 lilt) “LulIIIj . <U_ajaSJI jjjjJI <U*J 4afl jli Jb' LiA 

j_a.l 4. 1 ■?■ a JxjLfii JUfij < jjiJ <4j_al_aJI <1 jKj e 51Lfi CfcuLa. 

jLffi jl^ jjjiial I 4 jl L Iflajjj jlj , j) J I i_iLaJlj CjLjjL; j-jJfJ 

. Laljj (> Jb' 

<dlj-MU c^juJI jA La jfi.1 j a *. JJ i La 1 I j .ti j — . ■*■ jLi A - i j! j_A IjA tjllllj 

e^^uJI I jA Ja ilia <Jl . .M a V jl jvjui jji <jLa.VI j . s \ , -^ . u ?»»i VIjjlu Y • Jj^U 

jUaj ja jaall JjLluII juA.i < 1 1 j iiV I »J Ijjj . S (_£jLa f U-* 5 * ' J J * 

.4a.laifill LlaVL jl — Vljau jjjufi Ju — 4ijaj Laa iCiVLua^fl 

JjVl (jaaiull J *.~< V ijuaj 4 ia.llI jjjJlL ( j_aSJI JLffl ^_4 4_jjLaJ.lj 

jjj itiatl jjJt OLtlaJ £_a 4 al ■ ,.~l Jjjla jfi La 6 ./> jjiaj villj Aajj ic^^ai ^1 — 4jljj — 

£ 

4jj_MjVl •-■j a I jl j£Jj <dJj ji 11 l jJbL ■ <JLaJI 4« i .L.j ,01*1.11 I V Ijjuu 
, 4jlfill Ija. 4JL12 olIjLa. ^JJ Jjjjj jl | _ f Jfi jxjljj jl j^ajB Sjlfaj 
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•j3 *-> XJJ 1-flJgJU 


Jljjua 

JLi_j < i uuaJI J N AVN ^Lc. Lu^jua JI j Ja£ jSjS^S jJj 

jLLuilj jJLc jjtj <u£lll •uKJL Sjj U~.ll e LjjiJI ( jj <,_>» «LaJI “tlxuljj 

ouLu CQT 1 <,~« 1 tta " j^oj Y • * *\ jj4 j■ -f^| olaLu 

CilijLioJl 4j^laj 4 jL^jL» cfij^Lo Jh^3 j d » JiAjj <d ttUjII 
< 5 No* ^ic. Lo ji Y• \ • jkLc. i jA oLft^Ldl 

4_£11 1 4.i*_a-J I Y • • V *kLt jcl^j <^l oLoj-Ll-aj jkill K t*iK i A 4 «v I 

4" a i IjL^j ^Lij c jJ-J 4jjl i m iVI uil xij .j ^ *ai lj ^ J £il r^k jSU 

ji£l *JliA jjLS Y . \ • ^.L. . Ijj£j jllaajjj t\ « u j l init i-»jLLuiVl 

. 5alaal I JI jjoi jSj>La Jjlj^/u I4-A34J Vo • ^ 

<J jfl.y . Q . . 6 LaJ jl I ^ y I jfl.fcfl Ui U**^l I ■10*1! lJJ^-0 

4-flLuoVL y. fl *^^11 ujL> jJj 6j l nt 1) 4 1 aIiM Ij-^J 1 u ~ 

.dJjJLC 4-u^jjfl >1*1 O^Lllaj 4 ir_ 1 *1 j tJljxJuVI 
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: j <>Jh tvi ^ 


Ja uAmijj u&l£ j(juAlfra jjjSj 
. \ W\ 5_yiLall <juoLa» — <t,t^nKill <UujjgJI )^|K»II 5a»jj ^yJc JuiLa. — 

<fcli< o ,jii (\ W\) <iuulill ftl jj jSjj (N WT) jj'ini-vlil yja.jj J^ala. — 

din, t'.fl II ■■‘.[f. ti.^l lj i^JLallj * ■ \"vl I 

Cii La-o Cjj mi'i 4 i i null q <-ij d i i j »11 oLiilL * ' ■ ' <- ■*•■ j *>■» <U — 

dj '~Ij doj^C. 

ijl. ^—o y& djj idJ I i ii.l i([ 11 <uLfl-i ^jl ill 1 ml _ a i_>5j ^_ic jjLa — 

djr I *. —II oLe.dyiiJLI jkjoSjj iojLuajiSVIj d.'.oil ^>-.11 oLuljj 

.4 ifllaII O^ialL CiVliLI j-d i — 

CjLjIjlj ^a.jJ.1 J <4jjL *i ,i .t i. ij | jj^jJI jjjfc j4 inil i_uS <Ua.jL ,vLi — 

< — * t rtV^ lll jj2_>U (j-« _>J.1-2S Sjl j it (jJt J i /t % — ( _ r al*JI JL_=JI 

4 XlolI al^ij i dll olujU UJa i^fc* a j . jt.^1 Ij d a i.aII |^1 f I U AJ U>A J 

tj lf »* i fjit- J ‘ rt% tjjjjjll J-LC. dJaUill J '1 ■ — - i_>ll5kj I j£jll fjc SjjL^all 

• <U^jiil j£_>ll (>» jjJ 3j 
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Juft iSj& 

J-ts (>a Utnayi 




